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Franchise Circulation reaches those who need to read 
our magazine - Distilled Writing makes reading easy 








Wherever you 
use compressed 
alr... 


As easy as plugging in 
your electric shaver 


To connect the Coupling, just push the Plug Write for Hansen Catalog 


into the Socket — with one hand. Flow is —a ready reference when you want infor- 
instantaneous. To disconnect, push back Quick mation on couplings in a hurry. Lists com- 
sleeve on Socket. Coupling disconnects with Connection plete range of sizes of Hansen One-Way 
instant, automatic shut-off of air. Shut-Off, Two-Way Shut-Off, and Straight- 
Through Couplings. 











and 
Disconnection 


Quick - Connective 
Fluid Line Couplings for 
AIR « OIL « GREASE « HYDRAULIC FLUIDS 
WATER «+ VACUUM « STEAM + OXYGEN 


Flow of ACETYLENE « REFRIGERANTS « GASOLINE 
COOLANTS « LP-GAS 


Instant 
Blue section shows how 
Socket, when disconnected, automatically 
shuts off air by leak-proof seal of metal 
valve against rubber valve seat. Shut - Off 


Automatic 


Representatives in Principal Cities 


SINCE 1915 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 
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with Microme 


For AIR, OIL and WATER operation to 250 p.s. i. 
SIZES Vu" + Ho Ya" > He" 
TEMPERATURES to 250°F 


Hanna Flo-Set Valves are used to control cylinder piston speeds 

and operating speeds of many types of fluid actuated mech- 
anisms. They are able to handle air, oil, water and many gases. 
When used with cylinders, these valves permit independent adjust- 
ments of forward and return piston speeds. The diagram at the 
right shows a typical circuit. Flo-Set Valves make the operation 
of air cylinders smoother and make cushioned cylinders more 
effective by building up essential back pressure. 


Fluids pass unobstructed in the direction of the arrow on Hanna 
Flo-Set Valves. In the opposite direction, flow can be controlled 
from zero to full pipe capacity. One valve can be set to an infinite 
number of controlled flow positions. Once set, the position can be 
held by means of a locking collar. Established flow positions can 
be reset by using the micrometer graduations which accurately 
measure flow as a percent of full pipe capacity. 


One revolution of the aluminum valve body will change the 
flow rate from zero to full capacity. No tools are necessary! In 
addition to the standard \", %", 4%” and %” sizes, there is a 
\%" Jr. model, without micrometer graduations or locking collar, 
for light piping and tubing. 


atin Hanna Engineerine 


( + ) HYDRAULIC AND PNEUMATIC EQUIPMENT 
5 1741 Elston Avenue 
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OYLINDERS ... VALVES 





Typical Cylinder Circuit Using Hanna 
Flo-Set Speed Control Valves 


Hanna engineers will gladly recommend 
circuits to help you with your applications. 


Hanno Air 
Cylinder ™~~ ~ 
Piston ~ eames 



































Hanna Fio-Set -— 
Valves (two) 


Unitite Valve 


Consult your classified tele- 
phone directory or Thomas’ 
Register for your nearest Hanna 
representative. Write for Hanna 
Valve Catalog 254 and Flo-Set 
Valve Bulletin 253A. 
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LONG LIFE, LOW FRICTION 
‘ SEALING WITH 
KAPSEAL! 


ne 





The KAPSEAL is a Teflon “boot” which 
is used with a standard O-ring to provide a good 
seal with superior frictional and wear characteristics. 


2 COMBINES WITH A STANDARD O-RING 


n both t ib : and 
field witl itstanding results. Tests have run over The KAPSEAL comes in two styles, Kin and Kex. Kn 
4 000.000 cycles before they were discontinued. while a is used when the ID of the seal is the sealing surface, 
hvdraulix ntr Ive has logged over 2,000,000 evcles while Kex is used when the OD is the sealing surface. 
On a rod-sea tallation s performing satisfactorily The KAPSEAL combines with a standard O-ring and the 
1t 1500 PSI. combination can be installed in any gland that was de- 


signed for the O-ring only. The combination can also 


LOW FRICTION The KAPSEAL is mad ut of Teflon be used io replace stacks of V-rings giving a greatly 
Deca use of the mel . 


extremely low co simplified design. A “‘buttoned-up” design is possible 


eff aterial has It Provide sa seal because the long-life, low-friction characteristics of the 
ber with low breakout friction. Teflon is superior KAPSEAL reduce seal replacement requirements to the 
rubber in this respect because its breakout and run extent that the mechanism can be sealed shut. 
g tri n are t same while rubber’s breakout fric- 
s about 50 times greater than its running friction. WHERE LIFE OR FRICTION IS A PROBLEM, THE KAPSEAL IS THE ANSWER 


Thus the Kapseal-O-ring combination provide good KAPSEAL is a trademark of Minnesota Rubber Co. 


sealing characteristics, and the ability to perform sat- Tefion is a trademark of the DuPont Company 
isfactorily after prolonged periods of inactivity. 


FOR MORE INFORMATION ON THE KAPSEAL... 


© WRITE 
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Announcing 1959 Award Winners 


Hydrostatic Constant Speed Drive For Wide Speed Range 


By Frank J. Acton and Robert Denes 


Hot Gas Systems . . . What's Available? .. . What's the Future? 
By Andrew V. Harris 


How To Determine Pneumatic Valve Response 
By Donald P. Grover 


15th National Conference on Industrial Hydraulics 
Program of NCIH 


Summaries of Technical Papers 


Using Nylon Tubing 


By,.H. H. Campbell 


How To Design With Teflon Piston Rings 
By L. H. Gillespie 


O-Ring Compression Force 
By E. Cass and H. H. Schmiel 


Air Pilots Give Positive Cylinder Sequencing 


Cam Controls Deceleration of Bomarc Shelter Roof 
By William V. Edwards and Robert W. Wilson 


Aircraft Hydraulic Symposium Report 


High Response Fluid Motors Drive Flight Simulator 
By Gerald }. Granros and John F. Wroten, Jr 
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CONSIDER THE 
VITAL HYDRAULIC 


C-ZONE 





HYDRAULIC SYSTEM DESIGN IS 


EASIER WHEN THE 


Waterman Valves 
and Accessories 
for Hydraulic Systems 


CONTROL ZONE 
1S WATERMAN 


Waterman Series 190 pressure compensated flow regulators 
are the simple, straightforward way to be sure of constant 
cylinder speed, regardless of load. Factory-set to your speci- 


fications, factory-tested for precise calibration. Easiest of all 


Y to design into a system, because they require no access for 
Fae tb adjustment, take little more space than the pipe or tubing 
4 that they replace. Rated at 3000 p.s.i., controlled flow rates 


Flow Regulators 


from 0.1 to 100 g.p.m. Matched pairs and sets available. 


Series 190 is just one of many Waterman types that make 
AY up the most complete line of hydraulic flow regulators—fixed 


= 


a and adjustable. Specify Waterman for flow control and be 


*e= right —from the start. 


Solenoid Valves 


Waterman representatives are in all principal cities. 


o__,. 
‘ 
w-seo8 


Write for Waterman Fiow Regulator Catalog No. 1000, 
and for Waterman Solenoid Vaive Catalog No. 2000. 


Filters Also suppliers of AN and MS qualified flow regulators and fuses. 


» Waterman Engineering Company, 725 Custer Ave., Evanston, Illinois 
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Pilot Checks 
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ENGINEERING COMPANY 
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USErUU 
LITERATURE 


NEW CONDENSED CATALOG 


ON HYDRAULIC 
HOSE ASSEMBLIES 


j 





Users and manufacturers of hydraulic 
equipment will find the Anchor Co 


] } } 


lensed Catalog a most valuable adjunct 


their enginecring or maintenance 


contains a condensed, yet very com 
plete presentation of the Anchor Line of 
Hydraulic Hose Assemblies, Couplin zs 
ind Fittings. The Anchor Line is so re- 
viewed as to greatly simplify selection of 
the correct Hose Assembly, Coupling or 
Fitting for any given application 
Included in this catalog are descriptions 
of the most standard Anchor Products, 
ncluding Anchor Ductile Sleeve Coupl- 
ings and other permanently applied 
Couplings with 2-Wire Braid Hose for 
high pressures, and with 1-Wire Braid 
Hi-Burst 2-Rayon Braid, or Spiral Wire 
Braid for medium and low pressures 
Also described are Anchor Reusab!e 
Couplings which include the commer- 
cial Duloc Couplings for QW and QWR 
Hose and Anchor Standard Reusable 
Couplings with 2-Wire Braid Hose for 
high pressures, with 1-Wire Braid Hose, 
Hi-Burst and Standard 2-Rayon Braid 
Hose for medium and low pressures 
Anchor FLANCO 4-Bolt Split-Flange 
O” Ring Couplings and Clamp-Type 
Hose Couplings for quick, easy emer 
gency repair are listed 
The right fitting to suit practically any 
piping situation can be found in the 
Anchor Line of Adapter Unions and 
Pipe Fittings with its wide range of 
sizes and thread combinations. 
Also shown are the new Anchor SAE 
Adapters and Fittings designed to SAE 
Straight Thread “O” Ring Boss stand- 
ards, which are carried in stock. 
This condensed catalog of Anchor 
standard stock products is now available 
on written request. Write Anchor Coup- 
ling Co. Inc., 348 North Fourth Street, 
Libertyville, Illinois, and ask for New 
Condensed Catalog 
Circle 11 on Time-Saver Card 
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WELD TYPE FITTINGS 


for use with Anchor 
Flanco Couplings 


Anchor's new Weld Type Fittings, when combined 
with FLANCO Split-Flange Clamp Halves and “O 
Ring Flanged Head Couplings offer new flexibility 
and versatility in the use of pipe or tubing in hydrav- 




















lic transmission lines. By using them, pipe threads and 
pipe fittings with all the piping problems they present, 
can be eliminated, and pipe or tubing assemblies with 
better flow characteristics can be produced. 


Four cap screws are used to bolt these new forged 
steel weld type fittings to flange or port. An “O 
Ring ensures a leakproof connection. Fittings are 
available with drilled holes and “O” Ring Groove 
for bolting to valve or pump, or threaded holes with- 
out “O” Ring Groove for connection to Anchor 



















































FLANCO Hose Assemblies by means of Anchor SAE 
4-Bolt Split-Flange Clamps. 


Anchor's new weld type fittings are designed in 
straight, 90° elbow and tee styles for the ends of 
pipe or tubing, and in saddle style for welding onto 
pipe or tubing between the ends. With the saddle 
style fittings, any number may be placed along the 
length of the assembly. 


QD Andy Anchor says: 


My new Weld Type Fittings plus FLANCO 
t* Split-Flange Clamps and “O” Ring Flanged 
Head Couplings can’t be beat for pipe or tub- 



















4 ing assemblies. Write today for data sheet 
~.- giving complete details and specifications. 





349 North Fourth St., Libertyville, Ill. 
Branch Plants: Dallas, Tex., Plymouth, Mich. 
Circle 161 on Time-Saver Card 
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about hydraulics & pneumatics 


NO JINGLES TO WRITE ... From 
England, France, Israel, Canada, and 
of course the U.S., new design ideas 
for fluid power components and sys- 
tems have flowed into the APPLIED 
Hyprautics & PNEUMATICS editorial 
fiees during the last six months. 
These have been in the many entries 

n the annual Prize Paper Contest 
which awards $1400 each year for 
the top seven winners. The industries 

which these applic ations and basi 
developments have been made range 
from foundry, to lumbering, to ma 
chine tools, textile manufacture, air- 
raft, and many others. 

We're proud to publish in this 
ssue the first, second, and_ third 
award winners. They represent not 

y intensive engineering work in 
developing new products and _tech- 
niques, but also the ability to explain 
the basic ideas behind these develop- 
ments, so that others can put these 
ideas to work. This communication 
among engineers has speeded the 
rrowth of hydraulic and pneumati 
development to the major status it 
has today. 

Contest awards will be made at 
the opening session of the National 
Conference on Industrial Hydraulics 
in Chicago on October 22 and 23. 
\H&P editors hope to meet with all 
those who prepared entries for this 
contest, and to thank them person- 
ally for their fine efforts. Each entry 
which received a prize or honorable 
mention will be published in a future 
AppLiep Hyprauics & 
PNEUMATICS. 


issue of 


AC FOR AUTOS... It may be introduced with the 60 models, 
It’s better than d-c because the alternator does away with brushes 
of a d-c generator, so it’s less troublesome, easier to manufacture. 
Having no brushes, the alternator can be run at high speed, so 
it can be small. The distribution system needs smaller conductors 
and control elements. Operating at 110-V, 60 cycle, it could supply 
power for home appliances and power tools—a real “camper’s 
friend.” But it has to have a constant speed drive to hold constant 
frequency. That’s important for inductive loads like radio, motor- 
driven operations. 

\ compact drive for wide input speed range is described in 
the First Award Paper, on page 82. Turned around, the drive 
holds promise for application of gas turbines to autos and other 
mobile equipment. They have to be driven at optimum speed for 
best efficiency. The drive could give variable output speeds at 


this constant input. 


OFF IN SPACE... Hot gas systems seem to be the most 
promising way to get lightweight, short-time actuation in missiles 
and space craft. They're simple for high reliability, and they 
work at high temperatures. Lots of development work remains 
on propellants, propellant storage, ignition, temperature control, 
valves, and actuators. Andrew Harris’s Second Award Paper. 
Hot Gas Systems ... What's Available? ... What's the Future? 
explains all the elements of a system, what we have working 
now and what seems best for future designs. 


HOW FAST A VALVE? .... For most air applications, solenoid 
valves operate fast enough. But when you get into fast cycling 
servo systems, better start worrying about solenoid actuation 
time. valve shifting time, air exhaust time. They'll be critical, 
and you'll have to know how to analyze and reduce them. One 
procedure to follow is outlined in Donald Grover’s Third Award 
Paper, How to Determine Pneumatic Valve Response. Tells how 
to set up a test system to measure valve and solenoid character- 
istics, evaluate valve designs. Developed at Armour Research 
Foundation, the test setup is simple enough to be duplicated in 
any industrial laboratory. 
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immersed in oil to run cool and stay young. Write for bulletin 318. 
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WHITEMODEL 
SPOOL 
SOLENOID 
MOMENTARY 
whiTemope, ADAPTOR 

SPOOL 


BLUEMODEL 

GOLDMODEL SiLVERMODEL GREENMOL EL BLUEMODEL AIR-OPERATED BLUEMODE BLUEMODE 

OL IMMERSED HE SPOOL DOUBLE SOLENOID AIR-OPERATED MOMENTARY AIR-OPERATED AIR OPERATED 
SOLENOID SOLENOID SOLENOID MOMENTARY ADAPTOR TIMED IN TIMED-OUT 


“every head meéts every body atthis gasket” 
ALL SKYLINE HEADS AND BODIES ARE BUILDING BLOCKS:TO GIVE YOU MANY VALVES FROM A FEW HEADS AND BODIES 


abemanty oren 3 WAY = 
NORMALLY CLOSED NORMALLY OPER 4 WAY 5 PORT 


NORMALLY CLOSED a WAY 3 WAY 
NORMALLY OPEN 4 Way 
NORMALLY CLOSED 








OSS oPpeERATING VALVE COMPANY & 


105 EAST GOLDEN GATE AVE. « DETROIT 3, MICH. 
Circle 123 on Time-Saver Card 






October, 1959 





= 


a 


ARS 
| 7 
age | @ii) 


PEE. oe me we 


‘ = . 
ea = _ 7 
so 
f os | . 4 acd ee | 


IN-LINE FILTER 


CAPACITIES: Up to 60 G.P.M. 

PIPE SIZES: %°—1°—1'%"—and 114" (at both inlet 
and outlet). 

BY-PASS VALVE: Available with or without. 


Bonded LINE TYPE 


CAPACITIES: 10—20—30—50 and 75 G.P.M. 
PIPE SIZES: 1°—1%"—1%4"—2" and 2". 
BY-PASS VALVE: Available with or without. 
OPERATING PRESSURE: Up to 250 p.s.i. 
OPERATING TEMPERATURES up to 300° F. 


QUALITY - DEPENDABILITY —- EFFICIENCY 


A simple formula — but is foremost in the 
design and construction of all Marvel Filters 


—Over 900 O.E.MS cart be wrong — 


Designers and manufacturers of hydraulic equipment 
requested suction filters incorporating special 
features. 

For example—a by-pass valve to assure instant flow 
of hydraulic oils on construction and earth moving 
equipment during cold weather operations. Three of 
the filters illustrated are available with this important 
feature. 


The Tandem Sump Type Filter supplies the demand 
for a single unit to handle greater capacity where space 
limitations present a problem for multiple unit instal- 
lations. 

We are pleased to advise that all units are now stock 
items and are being supplied to many of over 900 
Original Equipment Manufacturers who are installing 
them as standard equipment. 


For Dependable Protection on all Hydraulic and other liquid 
circulating systems — Investigate MARVEL Synclinal Filters 


For further information—write, wire or phone 
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does it again! 
§ Designo asked for these filtou — 
MARVEL is delivening them now ! 
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Tandem SUMP TYPE 


CAPACITIES: 10—16—20—40—60—100—150 and 
200 G.P.M. 

PIPE SIZES: %°—1°—1"—14"—2"—22" and 3’. 

CONNECTIONS: Coupling—Male Nipple. 

BY-PASS VALVE: Not available. 


Bonded SUMP TYPE 


CAPACITIES: 10—20—30—50 and 75 G.P.M. 

PIPE SIZES: 1°—14"—1%"—2"—and 2%". 
CONNECTIONS: Coupling—"O” Ring—Male Nipple. 
BY-PASS VALVE: Available with or without. 


MARVEL ENGINEERING COMPANY 


7227 NORTH HAMLIN AVENUE, CHICAGO 46, ILL. * PHONE: JUniper 8-6023 


Please send me information on Marvel Filters as indicated. 


0 Sump Type 0 For Hydraulic Oil Company 

D Line Type © Fire Resistant Fluids 

0D In-Line 0 For Coolants or Lubricants 
0 For Water 


Address 


October, 1959 











for LESS than a spool valve 
RATED FOR 3000 P.S.I. OIL SYSTEMS 


$6590 


List Price* 
for a 34” valve 





























*Less the usual 0.E.M. 
and quantity discounts. 


FOR EITHER 
PANEL MOUNTING 
OR BRACKET MTG. 
THREADED BOSSES 
ARE PROVIDED 


y LOW HANDLE LOAD 
—PRESSURE LOAD 

CARRIED BY 
ROLLER THRUST BEARING 
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(eu 

\ - 


EXCELLENT THROTTLING 
— COMPLETE CONTROL 
— GRADUAL OR 

QUICK OPENING 

— NO SURGES 


YEARS OF 
LEAKPROOF 
MAINTENANCE-FREE 
SERVICE 

— SPRING COMPENSATES 
FOR NORMAL WEAR 


MORE FLOW 
THRU UNOBSTRUCTED 
ROUND FLOW PASSAGES 


NO EXTERNAL LEAKAGE 
— PRESSURE IS CONFINED 
TO FLOW PASSAGES 






For complete data on this new valve and fe 
for information on all your valve requirements ag 
write for Catalog V-59-60 © 


ae) 


My CONTROL VALVE DIVISION 
~ Warksdale valves 
5125 ALCOA AVENUE * LOS ANGELES 58 © CALIFORNIA 


Circle 22 on Time-Saver Card 
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BLAMING COIL BURN-OUT 
ON THE SOLENOID? 
THEN TAKE A CLOSER LOOK 


AT THE VALVE! 


SPOOL and “sutan ac Valves 
POPPET Valves are not sensitive 
bind and stick to dirt... 
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always retain 
solenoid power 
margin. 


as dirt collects... 
overload solenoid 
and cause coil 
burn-out. 








' 

' 

D.C. soLenoi “seat)jseac- VALVES 0 to 10,000 P. S. | 
1 






A.C. soLenoin “swear eat" VALVES 0 to 10,000 P. S. I. 
d 


EXPLOSION PROOF A.C. and D.C. 


SOLENOID “satan, sea VALVES 0 TO 10,000 P. S. I. 


SPOOLS and “satan sea Valves 

POPPETS leak... stay leakproof... 
can't.compensate a spring takes up 
for normal wear. the normal wear. 





ASK FOR 
CATALOG 
V-59-60 


eT 


5125 ALCOA AVENUE « LOS ANGELES 58 « 
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CONTROL VALVE DIVISION 


arksdale valves 


CALIFORNIA 
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: any RPM 
: simply on AC! 
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just plug into 
standard AC /ines 
and dial the speed 
you want/ | 
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U.S. VARIDRIVE Motors 


...one unit...infinite speeds! 


So simple to get any speed you want, directly sonnel to maintain. You merely dial, and get 
from standard AC power lines—with U.S. smooth, stepless speed changes immediately! 
VariprivE Motors! One compact, self-con- Thus, you set speeds for maximum produc- 
tained unit does it. With U.S. Varimrive, tion as needs vary...increase machine effici- 
you don’t have to buy a DC converter, DC ency...output...product quality! Decrease 


generators, complicated and delicate elec- costs...rejects... manpower and materials 
tronic circuits. Just plug in this one simple waste! Available in Ratincs: % to 75 H.P. 
unit— dependable, easy for your regular per- Specify: “U.S. Vanmrive Motor” 


U.S. ELECTRICAL MOTORS INC. 


BOX 2056. LOS ANGELES 54, CALIFORNIA 
OR MILFORD. CONNECTICUT 


FREE COLOR BROCHURE 
«+. Send for U.S. Varidrive 
Bulletin No. 1797 
U.S. MAJOR MOTOR LINES INCLUDE 
1. Vertical Solid 4 Holloshaft, 2. Varidrive, 3. Totally-Enclosed, 
4. Uniciosed, &. Syncrogear. Also, many other special motors. 















































> HASTMAM offers 
INDUSTRIAL 
: SWIVEL CONNECTOR 
Ad to eliminate hydraulic hose 
| failure under severe flexing 
\ 


Licensed Under 
Pat. No. 2481404 


Ir you have been designing “‘ around” metal swivel joints 
because of high cost, EASTMAN now offers an economical 
swivel connector for industrial use—precision engineered 
to assure adequate freedom of motion—proved under the 
most rigid government requirements. 


Unique design assures ‘‘ balanced’”’ flow of hydraulic fluid 
at required pressure—at any angle. Fluid pressure is also 
balanced by a double seal assembly at each end of stem. 
Pressure-Balance assures equal internal pressure, causing 
the body to float about the stem, free of end load and friction. 











Eastman Swivel connectors will make your flexing instal- 
lations the most reliable link in your Hydraulic Assembly. 


APPLICATIONS: 

For use on Cranes, Loaders, Earth Moving Equipment, Hydraulic Presses, 
Shears, etc.—wherever unusual flexing and exposure may shorten hose 
life or cause premature failure and frequent replacement. 


ECONOMY: 

Permits use of shorter hose lengths since less hose allowance is 
needed for complete extension. Shorter lengths of longer lasting, 
multiple spiral wire high pressure hose may be used, since 
Swivel Connector absorbs flexing motion. 


ADAPTABILITY: 

Body of Connector available with any combination of ends. 

Now available in types and sizes shown at left. Various combinations 

of stems can be interchanged with any body style. 

WRITE, WIRE or CALL about Eastman Swivel 
STANDARD SIZES AND COMBINATIONS AVAILABLE Connector Opportunities in Your Line. 


LOW TORQUE—Freedom from friction, even under high pressure. BASRA 


WIDE RANGE—Operating pressures up to 5000 PSI. Trouble-free a f 
operation though wide temperaiure range. fort inthe field. MANUFACTURING COMPANY 
‘ Dept. aH.10, MANITOWOC, WISCONSIN 





ROTATION—Full 360° for all manifolds. 


$iZES—Steel, plated for corrosion protection—4’’ thru 1%”. SAFEGUARDING AMERICA’S LIFELINES OF MOBILE POWER 
Circle 48 on Time-Saver Card 





12 APPLIED HYDRAULICS & PNEUMATICS 








nts 
cal 
red 


the 


iY 
IN 


SWER 


ATICS 


«When 


- 
a 








October, 





Address your letters to: Editor, APPLIED 
Hyprautics & Pneumatics MAGAZINE, 
812 Huron Rd., Cleveland 15, Ohio. 


Needs “‘iris’’ type valve 
rO THE EDITOR: 

We have a need for an “iris” 
type valve which operates like a 
camera lens opening. Can you sug- 
gest a source for this component. 

J. L. Wurrtt 

Engineering Services Laboratory 
American Machine & Foundry Co 
Stamford, Connecticut 

This design can be used as a 
variable flow control valve with 
sharp edge orifice. We have sent 
you a list of manufacturers who 
may be able to supply this. Per- 
haps our readers can suggest a 


source. 


Need article 
for engineering standard 
rO THE EDITOR: 

We are currently preparing an 
engineering standard on hydraul- 
ics and would appreciate your per- 
mission to reprint parts of an ar- 
ticle appearing in AppLiep Hy: 
pRAULICS & Pneumatics, April 
1958: Hydraulic Pump Selection. 
Your permission will assist us in 
making our standard a useful one. 

Joun E. NEtson 

Engineer, Standards Dept 
American Machine & Foundry Co 
Engineering Services Laboratory 
Stamford, Connecticut 

You have our permission to re- 
print part of the article which 


you need. 


How Complete was August 
Electrical Controls Report? 
rO THE EDITOR: 

The charts shown on pages 66 
to 72 in your August 1959 issue 
have done a great disservice to 
your readers. These charts, be- 
cause they are sketchy and pos- 
sibly hastily prepared, omit most 
of the leading suppliers in the 
various fields presented. 

For example, the Cook Electric 
Co. makes timers: flux decay type, 
electronic type, thermal type, and 

Continued on page /6 
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Revolutionary New ROCHESTER HIGH PRESSURE GAUGE 


has pointer connected directly to pressure element 





NO LINKAGES, 
NO PIVOTS, é 
NO GEARS 
to wear, 










waver 


or lag 


This is the gauge 
for your toughest, —___“)) 
your most exacting 





3” and 5” Models No. 
5020 and No. 5040. 
(Pressure ranges from 


0-1000 to 0-10,000 p.s.i.) 


high pressure jobs! 


Now you can practically eliminate maintenance, replacement, and gauge 
failures—even under the most severe of high pressure service conditions. 
The new RMC Gauge, models 5020 and 5040, actually approaches the 
reliability and dependability of the fittings and valves used in pressure 
equipment. 


It is the first pressure gauge to have the pointer directly connected to 
the pressure element, without linkage or pivots, and with no gears or 
hair springs. 


The pressure element is a multiple turn bourdon coil, to which the 
pointer is permanently attached at one end. As pressure increases, the end 
of the coil rotates, moving the pointer with it. 


The bourdon coil is made from small diameter tubing. Therefore, the 
pressure forces against the coil are reduced; the mechanical stress on the 
coil is less; and spring life, cycling life, overpressure, and endurance are all 
vastly higher than the conventional “‘C’”’ type bourdon tube gauge. 


For safety, long cycling life and continued accuracy under extreme 
conditions of overload pressures, high vibration, shock and line pulsation, 
the new RMC High Pressure Gauge is the one complete answer. Available 
in pressure ranges from 0-1000 to 0-10,000 p.s.i.; dial diameters 1!5”, 2”, 
3” and 5”. (1!5” and 2” models are eccentric pivot-drive types.) 


Write, wire or phone for complete information. 


ROCHESTER MANUFACTURING CO., INC. 
209 Rockwood Street, Rochester 10, N. Y. 
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REPRESENTATIVES IN ALL PRINCIPAL CITIES 
Circle 122 on Time-Saver Card 












use 
PRECISION 






RINGS 






trouble 
before it starts! 


“Down time” costs money, whether it’s on the assembly line, or after a product is 
in use. (The latter could be costly to future sales!) That’s why you're money 
ahead when you use quality “O” Rings, made by Precision. They're 

rigidly inspected and tested over 100 times... They're made to do the job 
better... longer. Call a Precision Sales Engineer for help with your 

product design and the RIGHT Precision “O” Ring for your product. Write, 
wire, or phone today. 


BE SAFE with PRECISION 


lrecision Rubber Products Corporation 


"O” Ring and Dyna-seal Specialists 





Dept. 1, Oakridge Drive, Dayton 7, Ohio Canadian plant at: Ste. Thérése de Blainville, Quebec 


Circle 112 on Time-Saver Card 
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No. 12,104 
‘oI OILGEAR 
| SOLVES 
SPEED 
CONTROL 
PROBLEM 





From Oilgear Application-Engineering Files 


HOW HYTAC SYSTEMS CONTROL DIFFERENTIAL DRIVE SPEEDS ON NEW 190” PAPER MACHINE 


USER: Sonoco Products Company, Hartsville, South Carolina 
BUILDER: The Black-Clawson Company, Inc., Paper Machine Division, Watertown, New York 


DATA: To design and build a differential-type drive, 
Black-Clawson engineers outlined the following over-all 
requirements: 1. To be rugged, simple, and have easily 
replaceable parts. 2. Speed variation device to control 
sizes from 150 to 1200 hp, and be capable of performing 
additional functions — inching, reversing, and slack take- 
up. 3. Device must maintain synchronous speed regard- 
less of load or temperature changes. 4. Complete drive 
must be compact, clean design ¢ After solution of gear 


mechanism problems, the following additional require- 
ments were outlined for the speed variation system: 
1. Simple, remote, section control panels, with all controls 
interlocked. 2. Draw range of at least +442%, precisely 
variable. 3. Must be capable of 24-hour continuous drive 
service with an absolute minimum of maintenance. 4. 
Would prefer one source, one responsibility for entire 
control system: (Mechanical, electrical, and hydraulic 
systems were investigated.) 














A portion of Sonoco Products Company's new ‘Mr. ‘Mac’* — 190” (170” trim) 
Black-Clawson paper machine designed to produce 9-pt., semi-chemical corrugating 
boord at speeds up to 1500 fpm Mr. Mac" is the first paper machine to be 
fully equipped with differential gear drives on which speed is hydraulically con- 
trolled and operated Three of these new Ojlgear Fiuvid Power Controlled, Black 


Application-Engineered Fiuid Power System 
For Differential Gear Drive Speed Contro/ 





Clawson differentials are shown above with one of the accompanying Oilgear 


Power -Poks clearly visible These drives are used on the couch roll, first press, 
second press, first dryer section, breaker stack, second dryer section, calendar stack, 
and “‘autoflyte’’ reel . . . a total of 8 drives—5 rated at 150 hp, 3 rated at 300 hp. 


SOLUTION: Application-Engineered HYTAC SYSTEMS 
rranged through teamwork between Oilgear and Black- 
Clawson engineers throughout the stages of design, testing, 
ipplication, and actual installation. 


Black-Clawson states — “operating characteristics highly 
important to any papermaking machine are obtained 
through a unique hydraulic motor differential cage drive 
and a HYTAC SYSTEM ( hydraulic tachometer feed- 
back control arrangement). Significant features of this 
HYTAC drive are: 1. Machine sections can be inched or 
reversed with line shaft running or down. 2. No helper 


motors needed — no belts or chain drives involved. 3. Ac- 
curate speed regulation. 4. Precision draw control for all 
applications — 9% draw range. 5. HYTAC SYSTEM 


maintains speed regardless of load or temperature changes. 
6. Hydraulic mechanism and control panels can be located 
remotely from drives. 7. Complete drive control interlocked. 
8. Load on machine sections indicated by pressure gages 
on drive. 9. Compact, durable construction. 10. Absolute 
minimum of maintenance required.” The reasoning that 
led to selection of HYTAC SYSTEMS has also been clear- 
ly stated by Black-Clawson engineers, as follows: “Mechan- 
ical drives had many serious drawbacks, such as horse- 
power limitations and the inability to perform the desired 
functions. Choice between electric or hydraulic drive 
proved more difficult ...necessity that electronic controls cir- 
cuits would be required to maintain accuracy, and the larger 
size of the driving units were the deciding factors in favor 
of the hydraulic drive. To determine size, an analysis was 
made .. . here again hydraulic drive proved its superiority, 
since the drive motor could be driven in both directions. 
Tests proved that the drive was even more accurate than 
our original expectations . . . regulation between zero and 
rated load was only +0.005%. Under conditions of con- 
stant load and speed, a variation of +0.002% could also 
occur . . . when added together, maximum regulation is 
£0.007%.” 





HOW IT WORKS: Fluid from lineshaft-driven master tach (A) gives 
differential drive speed command to control on Oilgear “DRX- 
2011” two-way, variable displacement pump (E), indicated in photo, 
left, of Oilgear ““Power-Pak” installation. Slave tach (D) feeds 
back a flow signal proportional to actual differential drive speed 
When main lineshaft speed increases or decreases, fluid flow from 
Master Tach (A) automatically increases or decreases correspond- 
ingly to command differential drive to follow lineshaft speed change. 
Through local or remote pushbutton stations connected to electric 
pilot motor (B) on Master Tach (A), operator can increase or 
decrease speed of each section infinitely up to 9% of prevailing 
lineshaft speed. When differential cage is rotated with, or in same 
direction as the output shaft by motors (C), output shaft speed is 
increased. If cage is rotated in the opposite direction by motors 
(C), output shaft speed is decreased. All factors, such as change 
in load or temperature, are automatically compensated by these 
HYTAC SYSTEMS to maintain exact, set degree of section syn- 
chronization with lineshaft at all times. 

Accurate synchronization of multiple, tandem operations; com- 
bining separate operations to handle webs or sheets — soft, fragile 
at one point — strong at another; or continuous webs when tension 
affects quality . . . all need more than conventional drives and con- 
trols . . . they need the precision of HYTAC SYSTEMS, or other 
Oilgear “Any-Speed” drives and controls! 


For practical solutions to YOUR linear or rotary Controlled- 
Motion problems, call the factory-trained Oilgear Application-En- 
gineer in your vicinity. Or write, stating your specific requirements, 
directly to... 


THE OILGEAR COMPANY 


Application-Engineered Controlled Motion Systems 
1564 WEST PIERCE STREET e MILWAUKEE 4, WISCONSIN 
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New H.P.M. 6/8 ox. 
Plastics Injection Mold- 
ing Machine by The 
Hydravlic Press Manv- 
facturing Co., A 
Division of Koehring Co. 










Young Model HF 


Heat Exchanger 
cools Hydraulic 
Fluid under 
high pressures 


Type HF Two-Poss 
Heat Exchanger 






Built for the packaging and like industries, this new high-speed 

plastics injection molding machine has a tremendous capacity. 

Full clamp stroke at 720 cycles per hour, and as many as 900 

cycles per hour with reduced stroke. Continuous operation 

at such high speeds is made possible by the use of a Young Type HF 
High Pressure) heat exchanger which keeps the hydraulic 

fluid at the correct temperature for most efficient operation. 

One of over 400 standard models, a Young Type HF Heat 

Exchanger is used here for working pressures of 
150 psi on the tube side and 250 psi on the shell 

side, at maximum temperature ratings of 

350F. Besides having over 400 “stock answers” 

to heat transfer problems. Young designs 

and builds special heat exchangers 

to meet any requirements. 


Write Dept. 449-K for Catalog No. 1258 


Young 
Ceediwe 





RADIATOR COMPANY 


RACINE, WISCONSIN 





HEAT TRANSFER ENGINEERS 
Executive Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Mattoon, Illinois 
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type. They 


electro-mechanical 
make solenoids and a complete 


line of pressure switches. 
DANIEL SHEVELENKO 
Technical Director 
Diaphlex Division 
Cook Electric Co 
Chicago, Illinois 

Rather than being hastily pre- 
pared, we started last April to 
develop the 8-page report on elec- 
trical controls which appeared in 
the August issue. It was a major 
project in our editorial planning. 
We believe it represents an im- 
portant contribution to the litera- 
ture on electrical controls. 

This tabulation of component 
specs is the first of its kind to be 
published. We believe it will serve 
a valuable function as a first ap- 
proach in comparing and selecting 
electrical components. 

We sent questionnaires to 55 
manufacturers of solenoids, limit 
switches, pressure switches, and 
timers to compile the charts of 
performance specifications. We in- 
cluded all those manufacturers 





REPRINTS AVAILABLE 


Fluid 
Power Systems. Specifications for 


Electrical Controls for 
timers, limit switches, solenoids, 
and pressure switches. 8 pages— 
10¢. 











who make components for con- 
trolling industrial hydraulic and 
pneumatic systems. The reason we 
did not include Cook Electric is 
that you manufacture primarily 
for the aircraft industry. We 
limited our coverage in this fea- 
ture to components for industrial 
fluid power applications. 


Electrical controls request 
TO THE EDITOR: 
We would appreciate receiving 
one or more copies of your special 
report, Electrical Controls for 
Fluid Power Systems which ap- 
peared in the August issue. 
W. M. McConnetr 
Vice-President in Charge of Engineering 
Taylor-Wilson Manufacturing Co. 
McKees Rocks, Pa. 

Reprints have been sent. 


Continued on page /8 
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You get stronger, longer-lasting components with 


SHENANGO CENTRIFUGAL CASTINGS 


Even under the severest hydraulic service, you'll always get 
peak performance from Shenango centrifugally-cast compo- 
nents. They have a uniform, pressure-dense grain which makes 
for unusual strength and wearability. They are remarkably free 
from inclusions and porosity. And you'll find a minimum of 
machining is needed to attain a maximum of finish. 

Shenango offers you cylinders and all symmetrical compo- 
nents in a wide range of sizes, shapes and dimensions . . . in 
most any non-ferrous metal or tough Meehanite metal . . . and 
rough-machined or finished to your exact specifications. 

Shenango also offers a broad range of centrifugally-cast 
tubular bar stock to meet standard and specialized require- 
ments. 

For the full story on Shenango’s modern centrifugal casting 
process and products, write to: Centrifugally Cast Products 
Division, The Shenango Furnace Company, Dover, Ohio. 
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Reproducing early volumes 
TO THE EDITOR: 

We have been referred to you 
by the New York Public Library 
for permission to reproduce ar- 
ticles from volumes 1 and 2 of 
Apptiep Hyprautics & PNeEU- 
matics. We have an order from 
White Sands Missile Range for 
a large set of your journal. 

Water J. JoHNsSoN 


Walter J. Johnson, Inc. 
New York, N.Y. 


You have our permission to 


reproduce material for this pur- 


pose. 


Wants list of 
backup rings 
TO THE EDITOR: 

Could you advise us where we 
can obtain Teflon backup rings, 
AN 6246? 

EDWARD C. FILSTRUP 

Vice President 

Covel Manufacturing Co. 
Benton Harbor, Mich. 

4 list of manufacturers making 
Teflon backup rings is published 
in the Products Directory Section 
of the FLUID POWER DIRECTORY. 


Linear solenoid information 
rO THE EDITOR: 

In your August issue on page 
26, you show a most interesting 
proportional Unfortu- 
nately you do not give the manu- 
As I have some 


solenoid. 


facturer’s name. 
applications in mind for this type 
of unit, it would be appreciated 
if you could let me have this in- 
formation so that I can contact the 
manufacturer. 

I am taking this opportunity to 
say how invaluable I find your 
magazine. Your surveys of par- 
ticular aspects of fluid power are 
especially useful. 

J. C, Wetts 

Chief Engineer 

Hydraulic Servo Div. 
Baldwin Industrial Controls, 
Baldwin Instrument Co. Ltd. 
Dartford, England 

Information about this French 
development has been sent, Thank 
you for your comments; you'll be 
interested in knowing a special 
report on fire-resistant fluids will 


o00 
appear next month. O00 
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BULLETIN HYIA contains performance and installation data 
on the complete line of Webster positive displocement geor type pumps, 
fluid motors and valves. Write for your copy. 





eee one 

specially trained in hydraulic application. 
you solve special problems 

when hydraulics become a part-of your design! 


photo courtesy of THE FRANK G. HOUGH CO., Libertyville, ilimoss 


Webster 
HIGH CAPACITY FLOW DIVIDERS 


Material moving magic! 20 cubic feet at a bite, this 
highly maneuverable front-end loader cuts big piles 
down to size — without missing a beat. Hydraulics play 
an important roll here — in power steering, in powering 
the bucket. But there’s only one hydraulic pump. A 
Webster flow divider supplies both hydraulic circuits 
and permits each to be operated simultaneously at dif- 
ferent pressures from a single pump! 

rhere are more advantages ... Webster flow dividers 
operate at pressures up to 2000 psi, capacities to 60 
gpm. They’re small, compact to fit easily in tight 
quarters on mobile equipment. Adapt easily and eco- 
nomically to your product and the job. 

When you plan hydraulics, plan on Webster .. . for the 
dynamic difference that pays! 


OIL HYDRAULICS DIVISION 


WEBSTER 
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FOR THE LONG RUN... 


























it’s KOPPERS Piston Rings 


Where profit depends on keeping equipment in service, engineers 
recognize the importance of ring performance. That is why Koppers 
Piston Rings go into the finest engines in the world . . . why they are 
selected for replacement when better performance is demanded. 


Since the first diesel engine, Koppers has produced piston rings of 

predictable performance in a complete range of materials and a wide 

selection of types and sizes. If you have a ring problem, Koppers can offer 

you the benefit of their experience. Write to: KOPPERS COMPANY, INC., 

Piston and Sealing Ring Department, 4010 Hamburg Street, : 
Baltimore 3, Maryland. 


Send now for Koppers recommended Piston Ring Set-Ups 
applicable to the engines which you operate. 









PISTON ano SEALING RINGS 


Engineered Products Sold with Service 
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VALCOR ENGINEERING CORP. 


ve, Kenilworth, New Jerery aap 


arnegr 


‘“‘How To Specify Solenoid Valves’”’ 


An authoritative booklet, fully illustrated with page after page of schematics, flow charts and diagrams, 
covering every important solenoid valve design. A complete guide for calculating flow and pressure 
drop characteristics...how to determine the most suitable valve configuration...what type of sealing 
principle is best for you... how to eliminate costly over-specifying. Invaluable to engineering and 


purchasing personnel. 
Write today for your free copy. 


Wi Ai}/m VALCOR ENGINEERING CORP. 


SOLENOID VALVES 5368 Carnegie Ave., Kenilworth, N. J. + CHestnut 5-1665 
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MICRO-CLARITY AT MINIMUM COST 
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AGAINST DIRTY OIL WITS 


CFC FILTERS 


When you OK the hydraulic system of a 
new machine, make sure it remains free from 
dirty oil contamination by specifying CFC 
Honan-Crane K-Type Filters. Developed es- 
pecially to meet JIC specifications, this ver- 
satile filter is now standard on a wide variety 
of machine tools and equipment. 

Two types of interchangeable cartridges 
provide micro-clarity of all kinds of mineral 
oils and synthetics. The Flo-Pac 5 resin- 
impregnated paper cartridge has over 6300 
square inches of filtering surface. It is de- 
signed for high flow rates, full-flow or by-pass 


COMMERCIAL FILTERS CORPORATION 


ws LlROSE “a. MASSACH £ 






PLANTS IN MELROSE MASSACHUSETTS AND LEBANON /NOIANA 
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filtration, for water-base and additive hy- 
draulic fluids. 

The “T”’ Type Cartridge contains 13 
pounds of Cranite (low volatile fuller’s earth) 
to remove water, acids and asphaltenes as 
weli as solid contaminants. It is reeommended 
for non-additive type oils and certain syn- 
thetics. 

The CFC line of filters includes Fulflo, 
Honan-Crane, Michiana and Delpark models 
for a wide variety of OEM 
applications. Send for com- 
plete catalog to Dep’t AH 












with genuine H: mb Filter Selective filtration of oils * water-oil 
Tubes for controlled micro- separators * magnetic —— . 
clarity of industrial fluids. pre-coal pas © coolant clarifiers 
aut tic tubular yors 
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Distributed nationally for immediate delivery— 
The Complete Line of 


ALEMITE SURGEPRUF 


reusable hydraulic 
hose and couplings 



































Hi} 


i 
inn 


The quality line for original equipment... the preferred line for fast, easy 
on-the-job replacements! Let Surgepruf be your one dependable source 
of hose, couplings and components for every industrial and automotive 
application! High-pressure, medium-high pressure and low-pressure 
hose for temperature operating range of —40° to +275°F. Couplings 
are reusable. Complete range of hose sizes and couplings, as well as 
adapters and swivel adapters. One of Alemite’s 34 strategically located 
distributors is ready to give you prompt, complete service! 


Medium-High and High-Pressure Hydraulic Hose and Fittings. Single and 
double wire braid hose. Non-skive feature assures easy assemblies in 
seconds. Seamless inner tube of Buna-N rubber and Neoprene outer 
cover. Resists abrasion, weather and oil. High strength reusable cou- 
plings. No special tools required. 

New Low-Pressure ‘’Shur-Lock’’ Hose—for use on fuel, filter, oil, air and 
vacuum gauge lines. Rugged, precision-matched couplings. Leak-proof 
grip. General purpose hose and coupling utility kit eliminates need for 
large inventory. 








Replacement or Display Replacement or Display A L E M I I E 
Kit No. 2208 Kit No. 2209 DIVISION 
Permits fost, easy on-the-spot as For low pressure fleet, automotive 


semblies for most common low- and industrial general purpose 
pressure automotive applications. use. 





STEWART-WARNER 


CORPORATION 





aLemité 
ALEMITE -_ RGEPRUF 
Surcerrur = Sue 


Amn 





= = write for FREE 
eit Nene Catalog! " Zz. 


Alemite, Dept. EE-109 


1850 Diversey Parkway, Chicago 14, Ill. 

Please send me a catalog of the Alemite Surgepruf hose sup- 
plies checked below—plus your free assembly guide book. 
[] Low-pressure hose and couplings []) Medium-high and 
high-pressure hose and couplings. 





Name 

Company 

Address — 

City : ———— ED 


alge 2 cee 
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Typical Applications. 


emergzen 


ition relays, sequence control timing, 


problems in 
Brake has pioneered the application and de- 
velopment of air control for more than 80 


H-5 RELAYAIR Valve, one of many 


Westinghouse Air Circuitry Components, 1s 


operated, directional control valve. It 
normally open or normally closed, 


depending upon port connections. 


US Spring settings provide operating 
from 3 to 150 psi. An easily re- 
e pipe bracket permits removal of 
ithout disturbing pipe connections. 

Envelope size: 7%” x 7%” x 4%” 
Maximum supply pressure 200 psi. 


In addition to the illustrated 
1s, this highly versatile valve has been 
be used in all conceivable types of air 
Some of these are as follows: cycling 
ms, safety interlocks, low pressure 
ignals, emergency cut-off of power, 
cy brake applications, remote con- 


ny many others. 

1 have a control problem, let us know 
It can probably be solved with Air 

y. For more information, ask for 


A5-81.01. 


What is air circuitry? 
he Westinghouse term for application 
matic control systems to industrial 
ion operations. Safe, economical, 
Air Circuitry is now being used to 
¢ most rigorous and complex control 
industry. Westinghouse Air 


oday our engineers can design an air 


circuit which will help you boost production 


costs in your plant or shop. 


See the Yellow Pages under Cylinders for the Name of Your Local Distributor 


Typical Control Functions 
solved by AIR CIRCUITRY 


a “a SPRING TO SUIT 

1. RELAY—To increase flow or 
pressure in an air circuit. An air 
signal directed to line “A” overcomes 
a spring opposed diaphragm to con- 
nect line “B” to line “C.” Various 
spring values determine operating 
pressure. 


P : «SPRING TO SUIT 

2. TIME DELAY—To provide auto- 
matic power unloading. Air signal 
pressure in line “A” flows through the 
device to line “C” to perform specified 
operation. A check valve with choke 
and a volume provides a time delay 
by requiring a predetermined pres- 
sure be built up before line “C” is 
vented to atmosphere. 


e * 
, i al Ne ; ) a i 
3. LOCK-UP—To provide a hold-in 


feature. Air signal in line “A” con- 
nects line “B” to line “C.” Air from 
line “C,” through a shuttle valve, 
holds this connection when signal air 
is vented, 


4. CRISSCROSS INTERLOCK — 
To prevent energizing one line be- 
fore another is vented. With lines “A” 
and “B” energized with air pressure, 
line “D” is vented to atmosphere. 
Line “D” cannot be energized until 
line “B” is vented. The converse is 
true when lines “C” and “D” are 
energized. 


“A 


“a SPRING TO SUIT 
5.SEQUENCE INTERLOCK—To 
insure one function is performed be- 
fore another is initiated. Line “A” 
must be energized to a predetermined 
pressure before line “B” can pass air 
to the next function. 


op 


WESTINGHOUSE AIR BRAKE COMPANY 
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January 25-28 








October 26-28 
Annual Fall Meeting 


National Fluid Power Association 


Statler Hotel 
Detroit, Mich. 


October 26-28 
SAE National 
Meeting 
LaSalle Hotel 
Chicago, Il. 


Transportat ion 


October 26-28 
SAE National Fuels and Lubri- 
cants Meeting 
LaSalle Hotel 
Chicago, IIl. 


November 2-6 
41st National Metal Exposition & 
Congress 
International Amphitheatre 
Chicago, Il. 


November 16-20 
ASME Automation Show & Con 
ference on Material Handling 
Trade Show Building 


New York, N.Y. 


November 17-20 
Packaging Machinery 
turers Institute Show 
New York Coliseum 
New York, N.Y. 


Manufac- 


November 29-December 4 
ASME Annual Meeting 
Chalfonte-Haddon Hall 
Atlantic City, N.J. 


December 11 
Association of Lift Truck & Port- 
able Elevator Manufacturers 
Roosevelt Hotel 
New York, N.Y. 


December 13-16 
Annual Meeting 
The Material Handling Institute, 
Inc. 
Savoy-Hilton Hotel 


New York, N.Y. 


January 11-15 
SAE Annual Meeting 
Sheraton-Cadillac & Statler Hilton 
Hotels 
Detroit, Mich. 


Plant Maintenance & Engineer- 
ing Show 

Convention Hall 

Philadelphia, Pa. 
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Save 27% or more in cost... 


JOB RATED, MODEL" J” 


SEVERE MODERATE | YOU SAVE THIS % IN 
| OPERATING OPERATING PRICE OVER STANDARD 
| CONDITIONS | CONDITIONS (2000-3000 PSI CYLINDERS 
1500 PSi | 2500 PSI 
|. 1500 | 2500 
1000 
1500 


1000 _ 










800 


Not Available in 
2000-3000 PSi 





with seals, design, and safety ip ~p 
factors as the famous Miller “Power-Packed” °. ~ C~ mie’, 
Model “H” Line for 3000-5000 psi service. 


~~ 
a 
P 
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SEAL FAILURE MEANS CYLINDER FAILURE! 


o seal made of synthetic rubber is compatible with even 50% of available, 
commercial, petroleum base hydraulic fluids. 


MILLER Uses All Teflon* Seals to Eliminate External Oil Leakage because 


Teflon is impervious to all known hydraulic fluids, even fire-resistant types. 


TEFLON SHEF SEAL TEFLON Seals On Piston Rod TEFLON Seals On Ball Check 
At Tubing Ends And Bushing And Adjusting Screw 


No blind assembly. Is Tefion rod flange seal re- Non-protruding, self- 
Shear-proof quires no adjustment. locking, cushion adjust- 
Heat-proof Teflon bushing seal is ing screw interchange- 
Extrusion-proof shearproof. Teflon wiper able with ball check 
Fluid-proof keeps dirt out. for easy access. 


MILLER Uses Resin-Ilmpregnated Leather Piston Cup Seals because 
they are compatible with petroleum base fluids and some fire- 
resistant types. Teflon cups available at small extra cost. 


\2. Nicked or scored piston rods cause seal failure 


MILLER Uses Case-Hardened Chrome-Plated Piston Rods 
because they prevent nicks, scoring and rust. 








OTHER MILLER QUALITY FEATURES 
© Rust-Resistant Surfaces 





@ Interchangeable, Space-Saving Square, 
4-Tie-Rod Design 7NO17 York Road, Bensenville, IIlinois 





® Precision Honed Barrels 


Hydraulic Cylinder 


Tubing End Seai 
PAT APPLIED FOR 











about fluid power 


TAPE CONTROLLED HYDRAULIC POSITIONER 





Piston 











Screw 


Follower - — 


Syncro input geared 
to measuring screw 





| Initial small 
motion of 
measuring, 














QUIT rrr rrr 


Drain Pr scur @ Drain 








positioner can be designed 
machinery or added to 
machines. All movements 

sition to position are pro- 

d in the shop office. Tape 
programing eliminates expensive 


jigs and their storage problem. 


© Operation—aA separate servo 
and position measuring system 
handles each of the coordinate 
movements of table travel. One 

teral and one for longitudi- 


) unit has a measuring lead 

a hydraulic servo valve, and 

aulie piston. The measuring 

screw measures and controls 
position, and does not drive the 
table carriage. Every rotational 
position of the measuring lead 
screw is translated through the 


hydraulic servo system to a defi- 
nite linear position of the table. 

The system gives two stages of 
hydraulic power amplification. A 
servo valve controls the movement 
of the power piston. The measur- 
ing screw positions the valve spool. 
The system is sensitive to lateral 
measuring screw movements as 
small as 0.0001 in. This accurac, 
gives extremely fast table action 
and reaction. 

The measuring lead = screw 
touches only a moving film of oil. 
Therefore, end wear, backlash, 
and screw wear are eliminated. 

Made by Jones and Lamson 
Machine Co., Springfield, Vt., the 
unit is available for table travel 
of 12 x 20 in. and 20 x 20 in. It 
has a hole to hole speed of 150 in. 
per min. OO 


Fluid Power Courses 
Surveyed 


(n interesting paper presented 
at the Spring Meeting of the Na- 
tional Fluid Power Association 
was prepared by the education 
committee. Chairman of this com- 
mittee is John E. 
dent, Modernair Corp. 

The report summarized efforts 
of the NFPA toward promoting 
fluid power education in schools. 


Goldring, Presi- 


This has been done by communi- 
cating with educators and furn- 
ishing them with prepared ma- 
terial on fundamentals of fluid 
power and audio-visual aids. Also, 
a permanent display of fluid power 
equipment will be installed in the 
Chicago Museum of Science and 
Industry. 

The paper also included a sur- 
vey of educational institutions 
offering fluid power courses. The 
survey was compiled by Dr. Rob- 
ert B. Banks of Northwestern Uni- 
versity. 

Questionnaires were sent to 192 
colleges, technical institutes, and 
trade schools: 167 questionnaires 
were returned. The schools were 
asked whether they offered: (1) 
courses devoted entirely to fluid 
power, (2) courses devoted par- 
tially to fluid power, (3) courses 
related to fluid power. They were 
also asked whether they plan to 
expand begin new courses on 
fluid power. 

Twenty-two institutions offered 
courses devoted entirely to fluid 
power and control. Twelve indi- 
cated plans to begin or expand 
fluid power courses. The survey 
indicated that 26 institutions had 
courses partially devoted to fluid 


Continued on page 30 
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fou asked for a TOTALLY ACCESSIBLE air control valve 
t 
w built it.. It took us three years designing, field testing, redesigning 
; Here it is the PDQ. The day (years in the future) when you have 
t@ change valves, if it’s a Hunt PDQ, you do three things: (A) just loosen 2 cap 
screws; (B) twist pilot cap; (C) remove pilot cap and. valve housing 
No pipe to pull. No electrical splices to sever. No junction boxes to open 


No electrical conduit to remove. It's plug-in 


Total downtime? I've replaced this valve myself in less than 30 seconds 
You buy trouble-free performance and minimum downtime. | sel! trouble-free 


performance and a new minimum downtime record. Write today 


J ‘ 
WY, nll N. C. HUNT. PRESIDENT 


HUNT VALVE COMPANY + SALEM, OHIO, U.S.A 


artes yeors of rouble Hee service 


_ Downtine- seconds with 
HUNT’S NEW PDQ VALVE 








ta Accessibility 
[_] Simplicity 
[_] Speed and Capacity 
[_] Price and Quality 


The Hunt PDQ Valve tops them 
all in every class. 


Next month... 
the SIMPLICITY story. 


V 
HUNT a Quick-As-Wink air % xyorautic CONTROL VALVES 











Wherever fluid power is used— 
GARLOCK PACKINGS OF TEFLON‘ MAKE 
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CHEVRON Packing made of Tefion 


*DuPont Trademark for TFE fluorocarbon resin 
Registered Trademark 
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FRICTION AND WEAR—enemies of top performance anywhere—can 
be held to the absolute minimum on all hydraulic and pneumatic 
applications if you specify Garlock CHEVRONt Packings, “V’’ Rings, 
“OQ” Rings, or Molded Cups made with Teflon. 


CHEVRON PACKINGS of solid Teflon—or coated with Teflon—are as 
close to “‘frictionless’’ as you'll find. First of all, Teflon has the lowest 
coefficient of friction of any solid material in use today. Moreover, the 
CHEVRON itself is designed to permit free operation with minimum 
friction at all pressures. Here’s how: with increasing pressures, 
CHEVRON packing rings tighten to prevent leakage. As pressures 
decline, the rings instantly ease off, permitting free operation of the 
rod, ram, or piston without leakage. This exclusive hinge-like con- 
struction (see illustration) lengthens packing life and, with proper 
initial adjustment of the gland, eliminates all further adjustments 
necessary to compensate for pressure variations. 


TEFLON “V” RINGS for higher pressures. Flexible enough to respond 
quickly to low gland and fluid pressures due to tapered “V” design. 


“O” RING PACKINGS made completely of, or coated with, Teflon pro- 
vide exceptional anti-friction qualities on equipment where a round- 
bodied seal is required. And, to overcome the characteristic stiffness 
of solid Teflon rings, a new slotted Teflon ring is available to simplify 
installation in standard AN grooves. 


TEFLON-COATED CUPS—the first advance in cup design in thirty years. 
Garlock has perfected a technique whereby cups are coated with a 
thin layer of Teflon which then: becomes an integral part of the cup. 
Teflon-coated cups reduce breakaway torque, running friction, and 
completely eliminate “squealing.” 


OTHER FINE ADVANTAGES of Teflon packings: Solid-Teflon is 
chemically inert, tough non-flammable, resilient, long wearing. It can 
be applied against all hydrocarbons and new synthetic hydraulic 
fluids at temperatures ranging from —100° F to +500° F. 


GET TOP EFFICIENCY through reduced friction and downtime. Discuss 
Garlock Teflon Packings with your local Garlock representative. He 
can recommend from the Garlock 2,000 . . . two thousand different 
styles of packings, gaskets, and seals for every need. Call him, or 
write for Catalogs AD-115 (CHEVRON Packings), AD-148 (“‘O” Ring 
Packings), and AD-145 (Molded Cups). 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 





A BIG DIFFERENCE IN EFFICIENCY 





Exclusive hinge-like design adds to anti- 
friction feature of CHEVRON. 





“V" Rings . . . flexible, low friction seal at all 
pressures. 





“O”" Rings . . less friction where round-body 
seals are needed. 





‘ 
Tefion-coated Cups, reduce breakaway 
torque, 


For Prompt Service, contact one of our 26 sales offices and warehouses throughout the U.S. and Canada. 


ARLOC KK 
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Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 
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Canadian Division: The Garlock Packing Co. of Canada Ltd, 


Plastics Division: United States Gasket Company 
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FLUID OPERATED AND CONTROL EQUIPMENT | 


> 


AIR AND LOW PRESSURE HYDRAULIC 


Cylinders 


You can improve the durability and appearance of your equip- 
ment with the new Pathon W Series Air and Low Pressure 
Hydraulic Cylinders. 

Valuable space can be saved with these proven screw thread 
head units. They are available in all standard mounting types 
plus the type 8, intermediate flange mount (illustrated above) 
in bore sizes from 1144” thru 6”. 

Specify WAL for air or WHL for oil service to 200 psi.. These 
economical units incorporate non ferrous barrels, hard chrome 
plated rods, and “U” cup rod packing for minimum friction. 
Specify WAT for air service to 250 psi; or WHT for oil service 
from 350 to 500 psi, depending on bore size. These units in- 
corporate hard chrome plated steel barrels, case hardened, 
chrome plated rods, and multi-lip rod packing. 

All Pathon cylinders have externally replaceable rod packing. 


Write for Bulletin #25 


DP, thou MANUFACTURING COMPANY 


3823 PACIFIC AVE. * CINCINNATI 12, OHIO 
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power. Three colleges and three 
technical institutes offer courses 
on aircraft fluid power applica- 
tions. 

Thirteen institutions reported 
they are using “Oil Hydraulic 
Power and Its Industrial Applica- 
tions’, by Walter Ernst as a text- 
book. In 16 of the schools no 
standard text is being used. © 





A 2000-TON WATER-HYDRAULIC 
FORGING PRESS has been designed 
to minimize effects of deflection 
due to off-center loading. Designed 
and built by  Birdsboro Steel 
Foundry & Machine Co., Birdsboro, 
Pa., the press handles tough super 
alloy billets weighing from 1500- 
10,000 Ib. Two 600-hp, seven- 
plunger pumps maintain pressure 
in the hydraulic accumulator sys- 
tem at 4500 psi. Deflection is mini- 
mized by using heavy-duty tie rods 
and by special tie rod nuts which 
assist in relieving tie rod bending 
stresses. 





Mechanical Man is 
Hydraulically Operated 


Called the “Handyman,” this 
mechanical robot can unscrew a 
bolt or twirl a hula hoop. He was 
designed for working on aircraft 
atomic power plants in radio- 
active areas. 

“Handyman” has 10 basic mo- 
tions built into each arm and 
hand. The master control unit is 
located outside the danger area. 
The operator places his arms and 

Continued on page 32 
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Filters put performance 
into this adjustable-speed 
hydraulic transmission circuit 


For applications requiring any combination of 
torque and horsepower characteristics, an adjust- 
able-speed hydraulic transmission consisting of a 
variable-delivery pump and variable-displacement 
fluid motor is generally used. In a reversing adjust- 
able-speed hydraulic transmission circuit, either 
pump line may be the intake side. This type of 
transmission can be used to advantage in applica- 
tions requiring a wide speed range. Over-all efficiency 
for this type of hydraulic transmission is approxi- 
mately 85 per cent for all output speeds greater 
than 30 per cent of maximum. 

In development of variable-speed transmission 
circuits, the rules and factors governing the design of 
hydraulic circuits in general apply. Protection of 
hydraulic fluid from contamination is essential for 
dependable performance of the circuit. And Purolator 
filters provide the most effective protection avail- 
able today. The unit shown (PR-412-8) is used in 
many circuits like that above. It has military 
approval for 3000 psi service. It is part of a series 
offering a range in nominal rated capacity from 
¥2 to 12 gallons per minute. Differing in relief 
valve design, the more recent types comply with 
MIL-F-5504A. The case can be unscrewed and 
removed for replacement of the element without 
disturbance to connections. To improve your 
hydraulic system, get precisely the filter you need 
by contacting Purolator. 


THIS CIRCUIT incorporates a supercharge pump and a reversible replenishing system. 
Supercharging increases capacity of the main pump by maintaining pressure at the pump 
inlet and removing the possibility of cavitation at high flow rates. The supercharge pump 
has its own relief valve which limits inlet pressure to the main pump to approximately 150 
psi. The relief and replenishing valve is a single unit which because of the arrangement of 
the check valves admits fluid to the system on the low-pressure side of the main pump but 


does not permit fluid pressure to be lost from the high-pressure side despite flow reversal. 


Filtration For Every Known Fluid 


PURQOLATOR 


PRODUCTS, INC. 
Rahway, New Jersey and Toronto, Ontario, Canada 
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BECKETT [iii 


the va/ve name you need to 
know to fi// any directiona/ 
contro/ application! 


i 
7; P 
“4 Beckett Hi-Cyclic Valves are sealed 


y 
y precision, metal-to-metal fit. There 
yrking packings. Only the 

ilve body and stainless steel 

ontact with the media 


ves give longest service life! 


spool types meet all require 
Special spools to specifications 


pool stroke gives extremely fast 


+X Practically every Beckett Hi-Cyclic 
yive (more than 150 models) is a 
based upon a compact, basic 

»> body. By adding suitable actua 
he basic valve is adapted to al 

iny given situation. Many actu 
ssemblies can be combined or in 
terchanged, thus making the line of Hi 
yclic Valves almost universal in range 


ipplication 


“SPECIALS” WELCOMED! 


lf a standard Hi-Cyclic Valve will not 
fulfill your needs, we welcome the op 
portunity to economically design and 
inufacture the valve to your most ex 


icting specifications 


Write for complete valve catalog or 
letailed information on Hi-Cyclic 


Vaives to meet your requirements 


DISTRIBUTORS IN 
MAJOR CITIES 
COAST-TO-COAST 
AND CANADA 


BECKETT-HARCUM 
COMPANY 


981 W. Locust St., Wilmington, Ohio 


MEMBER 





DIRECT-ACTING SOLENOID VALVES 


Mode! BIA 


Model B2A 








SOLENOID PILOTED VALVES 


Model BVP 1 


Model BVP2 








THE COMPLETE LINE 
OF PRECISION AIR 
AND HYDRAULIC 
CONTROL VALVES. 

N.P.T. SIZES Ys TO 1” 





MANUAL, MECHANICAL AND 
PILOT ACTUATED VALVES 


Model BF ! 
Mode! BL 








SINGLE SUBPLATE OR 
MANIFOLD MOUNTING VALVES 
(Including miniature valves 
that mount on 2” centers.) 


- 


Mode! BMJE 











Circle 25 on Time-Saver Card 


hands inside the master unit har- 
ness and goes through the motions 
required of “Handyman”. The 
operator feels what “Handyman” 
feels. 

The robot rivals human anat- 
omy in certain of its features. 
Fifty-six servo loops carry signals 
between master and slave unit. 

The electro hydraulic system 
represents a tremendous advance 
in the design of manipulators. One 
of the key designs is the slave 
forearm assembly. It includes 5 
actuators, 5 servo valves, 5 selsyns, 
and 5 tachometers. They control 
a total of 20 horsepower. The 
servo valve and piston package is 
| inches in diameter and 6 inches 
long. The equipment has two hy- 
draulic power packs. The master 
unit operates at 1100 psi and the 
slave unit at 1500 psi. “Handy- 
man” was developed by General 
Electric Co.. Schenectady, N. Y. 


Air Controls 
Oil-Powered Conveyor 


In processing sugar cane, long 
stalks are unloaded from trucks 
and railroad cars to the input end 
of a cane carrier. As stalks move 
up the inclined steel carrier, they 
pass under electric motor-driven 
knives where they are cut into 


small pieces. Cut stock is conveyed 
to a constant-speed mill carrier, 
driven by the mill. The carrier 
feeds sugar cane to the first milling 
unit where the juice is extracted. 
e Air Controls—Pneumatic con- 
trols maintain a constant feed rate. 
A constant-displacement fluid 
motor drives the cane carrier. A 
variable-displacement pump fur- 
nishes oil to the fluid motor. In- 

Continued on page 36 
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Quality... the best economy of all 


Another product of Sunoco research ... 
a fire-resistant hydraulic fluid 


lhe flame test, above, dramatizes the 
effectiveness of Sun’s new fire-resistant 
hydraulic fluid. The wick in the conven- 
tional fluid burns readily; the wick in 
Sun’s new fluid just can’t be lighted. 

SUNSAFE, a water-in-oil emulsion, 
eliminates fire hazards . . . provides in- 
creased safety to personnel and equip- 
ment. At the same time, operators get 
the essential performance characteris- 
tics of a top-grade hydraulic oil—low 
rates of wear, long service life, and 


protection against rust and corrosion. 
This combination of quality in engi- 
neering know-how, and quality in prod 
uct, proves once again that quality in 
any sense is the best economy of all. 
For 73 years Sunoco has meant qual- 
ity right down the line. Today, this 
quality is found in more than 400 
Sunoco industrial products. SUN OIL 
ComPANY, Phila. 3, Pa., Dept. I-14. 





In Canada: Sun Oil Company : 
Limited, Toronto and Montreal. “hy 
MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES (V 
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DO YOU SHARE THESE 
COMMON MISBELIEFS ABOUT 
SOLENOID AIR VALVES? 


“THE SOLENOID IS TO BLAME FOR COIL BURNOUT"’ 
Very seldom, in most cases and particularly with spool 

ilves, sticking valve members create overloads, overheat- 
ng and coil burnout 


“AIR IS FREE’’ 

Perhaps a little ridiculous, but the way many plants waste 
t, you would think it was free. Actually, compressed air not 
properly controlled can be the most costly power medium 
you use. We have a study on the dollar cost of air leaks 
that will blow your hat off. 

“AIR VALVES ARE ALL ABOUT THE SAME"’ 

When they are new they all work fine. While all other 
valves start going down-hill with every operation, the seal- 
ng qualities of Barksdale Valves are improved through 


per i? on 


SHEAR-SEAL VALVE DESIGN 
PROTECTS THE MOST EXPENSIVE 
COMPONENT, THE SOLENOID, 
AGAINST OVERLOADS 


WEAR COMPENSATING 
FEATURE CONSERVES 
COSTLY AIR 





There is a Barksdale representative in your vicinity who has 
the facts supporting the above statements. 


Send for the bulletin: 
“Benefits offered by 
Barksdale AIR-SEAL Valves.” 


CONTROL VALVE DIVISION 
Wg 
~ Warksdale valves 
5125 ALCOA AVENUE * LOS ANGELES 58 «© CALIFORNIA 
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Barksdale AIR-SEAL* Valves 
for the nerve centers of production 


* The air pressure is the sealing force; 
the higher the pressure, 
the tighter the seal. 


DIRECT SOLENOID 4-way, 3-way, shut-off and 


diverter valves 
ss 4 


——— 


. @ Standard AC 


Tt 


—— 


Hi | @ Standard DC 


= 


SOLENOID-PILOT 4-way and 3-way valves 


: ms 


Explosion proof AC » 4 
Explosion-proof DC 6 


MOMENTARY CONTACT solenoid-pilot valves 


Explosion-proof AC 





Explosion-proof Dc 





~s 





@ Standard AC 
4 Stendard DC 


@ Single Solenoid F is 

' pe! 

Both types available in standard AC and DC A 
and explosion-proof AC and DC 





Dual Solenoid 6 





MANUAL OVERRIDES for standard 
solenoid-pilot valves ¥ 


@ 'L” type manual override 





MK” type manual override § 


MANUAL and FOOT OPERATED valves 


2 6 *¥ 


Manual 4-way Manual shut-off Foot operated 4-way 
Write for air valve catalog (AV-9) which contains complete data and 


prices on 562 different valves (not counting voltage variations). 


Ve h VALVE DIVISION 
‘© Warksdale valves 


5125 ALCOA AVENUE « LOS ANGELES 58 © CALIFORNIA 
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New Hydraulic Packing 


Designs..... 
Specification & Application 
Data.... 
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aun CS Homogeneous V-Rings, U-Cups, Piston Cups, 
| John Crane & Momo ceneor, Wiper Rings and O-Rings 
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Fabric Reinforced V-Rings, U-Cups and 
Piston Cups 














Here is complete information on the finest available line of 
hydraulic packings... an extremely wide variety of types and 
constructions, each correctly compounded to particular service 
requirements and laboratory controlled to insure uniform qual- 
ity. Available now from “John Crane”, this complete line is the 
answer to practically every hydraulic packing requirement. 

Request Catalog 90. You can’t afford to be without this 
detailed engineering guide. 

Crane Packing Company, 6405 Oakton St., Morton Grove, 


Ill. (Chicago Suburb). In Canada: Crane Packing Company, Ltd., Hamilton, Ont 
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=, 
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READ COMPOUNDS 





MECHANICAL PACKINGS HAFT SEALS TEFLON PRODUCT LAPPING MACHINES 


CRANE PACKING COMPANY 
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Electro-pneumatic transducers Installed by The Oilgear Co., 
























control the speed of the cane car- Milwaukee, Wis., the system in- 
rier in response to the load on the cludes an automatic overload trip 
electric knife motors. A feeler on the feeler plate. If a pile-up 
plate, which determines the depth occurs on the mill carrier, a 
tegral with the pump is a pneu- of cane on the mill carrier, oper- switch trips and de-energizes a 
matic control system operating on ates a pneumatic position trans- solenoid valve which bypasses the 
a pressure differential of 3 to 15 mitter. This transmitter regulates fluid motor and stops the con- 
psi to provide variable drive speed pump output to control carrier veyors. OCO 
from zero to maximum. speed. More Briefs on page 38 


Fluid power circuits for transfer machines 


















PRODUCING BEARING CAPS for one of America’s 
high-prestige autos calls for precision work. Picked 
for the job is the fully-automated, 19-station trans- 
fer machine designed and built by Michigan Drill 
Head Co. of Detroit. It's compact and ruggedly- 
built of welded steel construction. Castings are 
transferred by a hydraulically-actuated, swinging 
bar type mechanism, while trapped between hard- 
ened and ground steel slide rails. The horizontal 
and vertical, in-line transfer machine produces five 
finished bearing caps from a single one-piece 
casting. It handles 75 castings an hour at full 
efficiency 





EQUIPPED WITH A HYDRAULIC AUTOMATIC load- 
ing and unloading device, the new Footburt- 
Schraner model SFB is designed for lapping or 
roll burnishing bearing surfaces on crankshafts. 
The loading device equips the machine for use 
with integrated production lines. In one installa- 
tion, the SFB laps all pin and main bearings, 
thrust faces, and roll knurils wiper grooves on an 
oil-seal diameter. Knurling is by a hydraulically- 
actuated auxiliary head which rises from below 
the work. All lapping operations are performed by 
coated-abrasive belts. 






A 9-STATION TRANSFER-TYPE machine has been designed as 
part of an automatic engine block transfer line. It applies 
sealer, assembles eight welch plugs and runs four pipe plugs 
to depth. After sealer has been applied, welch plugs are fed 
from motorized hoppers through chuting into hydraulically- 
actuated shuttles. Shuttles space and load the welch plugs 
onto the nose of the pressing mandrels while in the back 
position. The mandrels rotate, expanding the plugs in the 
holes. Pipe plugs are started manually then to run to depth 
and torqued by pneumatic wrenches, mounted on a hydraulical- 
ly-actuated slide. A shuttle-type transfer mechanism moves 
the blocks to positions on locating pins where they are 
clamped by an overhead hydraulic clamping bar. Each station 
of the machine, designed and built by F. Jos. Lamb Co., 
Detroit, has individual control buttons, permitting independent 
operation. All electric, hydraulic, and pneumatic components 
conform to JIC standards. - 
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AIRCRAFT AND MISSILE STANDARD INDUSTRIAL HEAVY DUTY INDUSTRIAL 
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SPECIFICATIONS 


















AIRCRAFT AND MISSILE 





Flows 5 to 2 gpm 

i Size Smallest in the industry 
od Material Stainless Steel 
or The Weight 74 Ib. 
ts. 
ise 
a COMPLETE LINE STANDARD INDUSTRIAL 

an Flows 1 to 160 gpm 
lly: f 
low 

by 


°o 
HEAVY DUTY INDUSTRIAL 
SERVO VALVES | °°" "(S.. 


TWO SPEED SERVO VALVES 
Also Available: All valves are available with special 
A Standard Line of Instrumented lap which provides fine control around 
Ram Actuators 
Adapter Manifolds for Piston Motors 


A Standard Line of Modular 
Servo Amplifiers 





center and coarse control at the ex- 





tremes of the flow curve. This provides 


both fine control and rapid traverse or 


slew rates in one valve. 











PEGASUS LABORATORIES, INC. 


DESIGNERS AND MANUFACTURERS OF ELECTRO-HYDRAULIC SERVOMECHANISMS 
3690 W. ELEVEN MILE ROAD «+ BERKLEY, MICHIGAN 
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Acco 
Helicoid 
Gage 


USA 






Patented nthe USA. ond in forengn countries 
U. 5. Potente Re 21994 7294869 


thnveus contact between The com sector is stain 










Standard bushings are 
ngidized Teflon 


The er is stoiniess 
tee! with o highly pol 
hed helicoid surfoce 


The connecting link 
and the screws ore 
hardened K Monel 
The roller pivot is boll 
shaped, and rides on 
grophited Bokelite 






The polished com 
facing is graphited 
Bokelite. tt will not 
worp or distort 






The link odjusting screw 
is ot the rear to facili- 
The hairline pornter ad tate calibrating the Hel- 
ustment screw is stain icoid Gage. 


less stee! 


Exclusive Helicoid movement provides... 
Sustained Accuracy... on the toughest jobs 


@ Helicoid Gages have no gears, no teeth, reducing wear to an 
absolute minimum. No danger of fouling, either—rolling action 
of cam facing keeps contact surface clean. Helicoid Gages have 
been tested through 75,000,000 cycles, with virtually no wear or 
loss of accuracy, while conventional geared gages became useless 
after 500,000 cycles. 

Helicoid Gages give sustained accuracy even when subjected to 
violent pressure pulsations or mechanical vibrations. Pointer can 
be set externally, without removing glass, and cannot be jarred 
out of position. Dial faces are easy to read, won’t corrode or 
chip. A full range of Helicoid Gages is available for any applica- 
tion. Next time, specify Helicoid—the gage that stays accurate. 








NEW! 

Bourdon Tubes Solid-Front 

won't Stretch, Safety Case 

Leak, or Gives Added 

Crack Protection 
Helicoid Bourdon tubes are The new Helicoid solid-front 
made from seamless tubing, and case diverts the force of a burst 
are designed for maximum in a backward direction, away 
torque and minimum stress. from the operator. The force 
At the factory, each tube is in- escapes by deforming, though 
dividually tested, overpres- not detaching, the back cover 
sured, and stress relieved. Four plate. Helicoid Gages are also 
materials—alloy steel, K Monel, availatle in phenol, acaloy 
stainless steel, and phosphor flanged, acaloy flangeless, pol- 
bronze—are available to meet ished flangeless, round flush, 
applications ranging from tap polished flush ring, and square 





water to almost any ACIG. peers, flush cases. 
~ mnow cast | 
' 


H —_— 
Distributed in Canada by WRITE for details 
Upton, Bradeen & James, Ltd . i 
| Ask for Catalog DH-65 


Quebec, Montreal, Ottawa, Toronto, Hamilton 
Windsor, Winnipeg, Edmonton, Vancouver = 


Helicoid Gage Division « American Chain & Cable Company, Inc. 
929-H Connecticut Ave., Bridgeport 2, Conn. = 
Circle 65 on Time-Saver Card 
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Tube Bender Has 
Hydraulic Pressure Die 


A hydraulically-operated, direct- 
acting pressure die which reduces 
setup time and scrap loss is a 
feature of tube bending machines 
made by Pines Engineering Co., 
Aurora, Ill. The line includes 
four sizes for aircraft and missile 
tubing of 114, 3, 6, and 8 inches 
in diameter. 

The exact amount of force on 
the pressure die can be read from 
a pressure gage and recorded. This 





allows future set-ups without using 
trial and error methods. The di- 
rect-acting die reduces tubing 
wrinkle or rupture during a bend. 
It applies pressure directly in line 
with the tube centerline, and auto- 
matically compensates for slight 


variations in wall thickness or 
minute machine tooling or ma- 
chine deflections. 

Features of the machine are 
tight-radius bends, and push-but- 
ton control of all operations. Ac- 
curacy is 1 degree in 180 degrees, 
with a bend radius as small as the 
diameter of the tubing. 0 


20-Ton Stretcher 
Uses Air and Oil 


The unit is made for stretch- 
straightening extruded sections of 
aluminum and other metals at 
high production speeds. A 48-inch 
stroke hydraulic cylinder provides 
the pulling force. Air cylinders 
operate the clamping jaws. 

Made by Sutton Engineering 
Co., Pittsburgh, Pa., it straightens 
a wide range of extruded shapes. 
Vertical jaws provide a horizontal 
pass through the head and tail 
stock. 

The hydraulic power unit and 
the pull cylinder are mounted on 

Continued on page 40 
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FLO -BALL 715 makes needle valves obsolete 
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October, 


Unlike the many turns required to operate a needle 
valve, the Hydromatics FLO*BALL 715, shown on 
the right, closes instantly with a mere % turn. . . 
positive action at flow pressures up to 3,000 psi 
with just a 4 inch-pound torque! And the arrow- 
shaped handle shows both open and closed positions 
at a glance. Exclusive FLOeBALL straight-thru 
design has 100% flow efficiency—more than double 
the flow of needle valves. 


The FLO*BALL costs no more than old fashioned screw-type valves! 


Hydromatics,inc. 


= LIVINGSTON, N. J. 120 


LIVINGSTON, N. J. e WYMAN 2-4900 «© TWX 


Copyright 1959 Hydromatics, Inc 


Exceptional engineering employment opportunities— write today! 





WHICH VALVE CLOSES FASTER? 


Ideal for leakproof control of air, vacuum, steam, 
water, fuels, oils, kerosene, alcohol, etc., the 
FLO*BALL features zero leakage, universal mount- 
ing, removable flanges, and all stainless steel 
construction. 

Write today for a complete catalog describing 
this valve and others for corrosive and cryogenic 
media. Also special designs for throttling flow control. 
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your manual 


machines with 
Industrial Hydraulic 
Components 


Modernize and automate your existing 
machines with ADEL Hydraulic Pumps, 
Motors and Control Valves. 

Machine builders for the industrial, 
construction and agricultural fields specify 
ADEL components as standard equipment. 





PILOT OR SOLENOID 
OPERATED VALVES 





VOLUME (FLOW) 
CONTROL VALVES 


ADEL Hydraulics’ experience in the design, develop- 
ment and precision production of hydraulic equip- 
ment has produced components of unusual reliability, 
efficiency and economy. These proven Pumps, Motors 
and Control Valves, available in a wide variety of 
types, sizes and mountings, may mean new economies 
in your hydraulic system costs. 

Complete engineering specifications are available 
upon request, 





1444 WASHINGTON AVENUE, HUNTINGTON 4, WEST VIRGINIA 
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DISTRIBUTORS: 


ARIZONA 

Air-Oraulics Compan 

3135 N. 29th Ave., Phoenix 
CALIFORNIA 

Tegien Engineering Co., inc 

1942 Huntington Dr., So. Pasadena 
COLORADO 

E. C. Wild Company 

1163 So. Cherokee St., Denver 
CONNECTICUT 
Air & Hydraulic Engineering Co., Inc 

Howe St., New Haven 

ILLINOIS 

Catching Engineering 

9242 Broadway, Brookfield 
INDIANA 

Neff Engineering Company 

2509 Washington Ave., Evansville 

2339 Crescent Ave., Ft Wayne 3 

6101 College Ave., indianapolis 

707 So. Eddy St., South Bend 


SSACHUSETTS 

Lincoln Supply Company 

53 State St., 

340 Main St., Worcester 

1387 Main St., Springfield 
MICHIGAN 

Hydro-Mechanical Supply Co. 

510 Shattuck Rd., Saginaw 

industrial Air & Hydraulic 


Equipment Company 

13324 Kercheval Ave., Detroit 15 

330 Ball Park Bivd., Grand Rapids 
MINNESOTA 

Ringerud Equipment Co. 

Edina Branch, Minneapolis 


Corby y Company 
3942 W. y Bivd., St. Louis 
NEW JERSE 


Air & a Equipment Co. 

86 Hudson St., Hackensack 
NEW YORK 

Tri-State Supply Co. 

11 Stone Ave., Brooklyn 33 


OnIo 
industrial Air & > 2 
Equipment Compan 
3207 yoo ae st. — 


1200 techie Avene Ave., Cleveland 15 


GON 
Ray Bobbs Air-Draulics inc 
18 S.E. 12th Ave., Portiand 14 
PENNSYLVANIA 
Airline ipment Co. 
301 E. Hunting wl nl Petetetyite 
Frank T. Donnelly 
P. 0. Box 11527, "pittsburgh 38 


RHODE ISLA! 


Lincoin y Company 

1139 Main St., Pawtucket 
WASHINGTON 

Ray Bobbs Air-Draulics inc., Seattle 
WISCONSIN 

A yt ay! 

WN. Port ‘Wosnneton 4. 
iitoeuhes 7 





A manu- 


the bed of the machine. 
ally-operated, 4-way valve controls 


the pull cylinder. Two manually- 
operated 3-way valves operate the 








gripping cylinders. The jaws are 
interchangeable for ‘different 
shapes, and the tail stock adjusts 
for varying lengths. 

Extrusions up to 100 ft long can 
be stretch-straightened with a pull 
up to 20 tons. When using a 6-ton 
pull, extrusions can be stretched 





at a speed of 400 inches per min- 
ute. O00 


Piston assembly pro- 
_ vides safety feature 
| on press 


A ring guard connected to an 
auxiliary piston assembly provides 
an air press with an automatic 
device. This unit prevents 
entering the master 


safety 
air from 





cylinder if the punch and die set 
is obstructed. 

Previously, 
stroke by speed and pressure regu- 
lating valves did not eliminate 
hazards due to constant manual 
handling of small parts. The press 


controlling ram 


is now automatically inoperative 
if a dangerous condition exists. 


A port in the lower portion of 





Continued on page 42 
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YOU SHOULD TRY 


The welded hydraulic fluid line tubing that offers lower 
initial cost...appreciable savings in downtime 


The reason...uniformity! ELECTRUNITE Hydraulic Fluid Line 
Tubing is made from high-grade, close-tolerance, flat-rolled steel. 
Checked for defects as only flat-rolled steel can be checked. Then: 
carefully formed, welded, annealed, cold-worked, and annealed 
again into a tube of unsurpassed uniformity...a tube that is 
easier to flare, easier to bend...a tube that meets or exceeds the 
normal life of tubing produced by any other method. 

All this plus the fact that ELECTRUNITE costs Jess to buy (in all 
sizes shown in the JIC Standards Book and in an even wider range 
of sizes produced to our specification HL-1). Savings in downtime 
reflect still greater cost reductions. In the history of ELECTRUNITE 
Hydraulic Fluid Line Tubing, no failure resulting from longi- 
tudinal or transverse cracks has been reported. 

The big switch is on! Join the hundreds of equipment and 
machinery builders and their maintenance departments now using 
millions of feet of ELECTRUNITE Hydraulic Fluid Line Tubing. 
Mail the coupon for complete information, including a copy 
of specifications. 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 


“Fr 


- 
|REPUBLIC | Cleveland 8, Ohio 





ELECTRUNITE 


MEETS ALL REQUIREMENTS OF 
THE JIC STANDARD! 
ELECTRUNITE® is available in all 
sizes shown in JIC Standards 


Book. Available in a wider range 


of sizes produced to our specifica- 


tion HL-1 (which meets all test 


requirements of the JIC standard). 





REPUBLIC STEEL CORPORATION 

STEEL AND TUBES DIVISION 

DEPT. C-8268 

211 EAST 131st STREET « CLEVELAND 8, OHIO 


Please send complete ELECTRUNITE Hydraulic Fluid Line Tubing 
information, including a copy of specifications. 


Name Title 
Company 


Address 
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LINEAR 


in low-compression-set 
Butyl... for sealing prob- 
lems involving the non- 
flammable phosphate 
esters. 


LINEAR .. . specialists 
in close tolerance mold- 
ing in all of today’s elas- 
tomers. 


Call on LINEAR for assist- 
ance with all your seal 
problems. 


L 


PERFECTION IM RUBBER 
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master cylinder is then related to 
the ring guard position over the 
die. If the guard touches any por- 
tion of the operator’s finger, the 
auxiliary piston does not complete 








Ta Nad 


LINEAR Inc, STATE ROAD & LEVICK ST PHILA 35 PA 


its stroke. 


the auxiliary “sensing” cylinder Air pressure port to the master 
establishes the operating point cylinder then remains closed, leav- 
for the press ram. Line pressure ing the punch inoperative. 

enters the sensing cylinder, forc- Press is used by Watchbands, 
ing downward a piston contain- Inc.. North Attelboro, Mass. 
ing an integral rod and ring Liberty Mutual Insurance Co. de- 
guard. veloped the safety device. 0 


Opening of the inlet port to the 





BRIEF NOTES 


A SOUND COLOR FILM... . on advantages of axial piston pumps in high 
pressure hydraulics is available from Denison Engineering Division, 
American Brake Shoe Co. Uses on heavy-tduty press equipment, 
mobile machinery, ground support and marine power systems (at 
pressures to and above 5000 psi) are analyzed. Running time: 18 
minutes. 


MECHANICAL FILTERS . . . for any fluid power system in which differential 
pressure can be used for a measurement. These high or low flow 
filters feature a new mechanical indicator to provide a differential 
pressure when cleaning. Developed by Purolator Products, Inc., the 
indicator filters employ a non-magnetic, pressure-sensitive piston 
which, when actuated by changes in pressure over the filter element 
transmits linear motion to an indicating mechanism, releasing a 
visual button. 


“DELRIN” IS NOW AVAILABLE . . . for applications where strength, 
resilience, ease of fabrication, and high corrosive resistance are 
needed. A product of E. I. du Pont de Nemours & Co., “Delrin” 
has shown sealing properfies to 10,000 psi in recent field tests. This 
acetal resin is used to make industrial pipe plugs of many head and 


thread designs. 


“DELICATES” TO BE TESTED ... for the Navy on a new rough road simu 
lator. The delicates will be electronic equipment, and the testing 
will be to see how this equipment withstands bouncing over rough 
roads. This new device consists of two sets of bump drums inde- 


speeds variable to 40 mph. Braking is supplied from two hydraulic 
pumps. 


HUSCO APPOINTS BRITISH LICENSEE . . . Hydraulic Unit Specialties Co., 
Waukesha, Wis., has licensed Rubery, Owen & Co., Ltd., of Darlaston, 
England, for world-wide manufacture and sale of Hiusco products. 
The announcement was made by Dana J. Schneider and Francis 
Tennis, Husco’s principal officers. The license agreement excludes 
U.S. and Canadian markets. 


VALVE MANUAL .... An illustrated book describing the operation and 
application of pressure controlled hydraulic valves is published by 
Rivett, Inc., Boston, Mass. It includes many factors influencing choice 
of valves, such as: normal spool position, operating pressure source, 
and pilot or direct operation. 


BUSINESS BRIEFS 


EARNINGS UP .. . Parker-Hannifin Corp. net earnings for the fiscal year 
ending June 30 were $2,464,916 on sales of $43,238,970. This com- 
pares with net earnings of $2,054,996 on sales of $34,947,153, for the 
preceding year (including only 9 months operation of Hannifin). The 
growth in sales volume is exceeding the company’s own long range 
forecast, according to C. C. Sigmier, board chairman. 
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safely, 


. Yours for the asking 
Take advantage of Victor's 
ong experience with high 
pressure gas regulation to 
help solve your special 
problems involving flow 
rates, delivery pressures 
corrosive fluids and tem 
perature compensation 
Write, wire or phone us 
today. No obligation 


pressure to control the r 
niet pressures to 
and outlet 


MODEL 
NO 


N10 
Iv YU 


MAX. INLET 


D6IC 
>D62C 
D65 
D65C 
D80A 
DBIA 
>D86R 
3D100R 
3D100 
GD200 
D700 
SR10 
LR20B 
LR20BSS 
V10 
BPRIO 


Operating temper 





egul lat ng diaphragm. T result 
5,000 ps 
pressures. Chart below shows oper 


MAX. OUTLET 
PSI SCFM 


ature range 


tse Sees sly 
: 
Ky 
—- 
\ 
[rere | 
7 
= 


= Control i (a | 
™ gases 


accurately You get precise regulation of high pressure gases w th large flow rates, because Victor "empl Oys gas 


S accurate delivery f ( 
plus abrlity to obtain flows in excess of 50,000 arty at 
ating range of standard models 
MAX 


FEATURES FLOW 


500 250 
400 
600 
170 
200 
250 
250 
500 
800 

1,200 

20,000 

20,000 

50,000 
250 


‘ 
+ 


000 


67°F. to +250 F 





All models listed are field proved. Most are designed for panel mounting or remote control. They regu- 
late all non-corrosive gases, including oxygen. Stainless steel models available for corrosive gases and 
pressures above 10,000 psi. For complete specifications, write for Victor High Pressure Regulator sheets 


VicIOR EQUIPMENI COMPANY “i: 


Mfrs. of High Pressure and Large Volume Gas Regulators; welding & cutting equipment; hardfacing rods 


blasting nozzies; cobait & tungsten-castings strai ght-line and shape cutting machine: 


rs 


¢ 3821 Santa Fe Avenue, Los Angeles 58 + 1145 E. 76th St., Chicago 19 
J. C. Menzies & Co., Wholly-Owned Subsidiary 


San Francisco 7 


844 Folsom St., 











PUMCUPS 


outlast ordinary Billy 
packings | 


104 


¢ in hydraulic and pneumatic mechanisms 
¢ in reciprocating pumps 























With Darcova Pumcups...regard- 
less of wear, pressure keeps Pum- 
cups hugging cylinder wall 





Operating costs go down and efficiency goes up when Darcova Pumcups 
go in! Here’s why 


e Pumcups outlast other packings at least 3 to 1, based on actual 
reports from users 


e Fluid slippage is virtually eliminated, because Pumcups operate 
at full efficiency throughout their entire life 


e Maintenance costs are reduced, because you have fewer replace- 
ments, less downtime. 


Available in three textures— hard, medium and soft. Also in regular 
or 100°, nylon composition. Size ranges from 34” to 20”. For all the 
facts on Darcova Pumcups, write for Bulletin 5503. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 15, Pa. 


TRADE MARK 
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New Books 


How To Invent by Forrest E. 
Gilmore, 89 pp, price $2.50, pub- 
lished by Gulf Publishing Co., 
Houston, Texas. 

You don’t have to be a genius 
to invent, you can learn. This book 
provides you with the mental 
techniques of learning to invent, 
and tells how to apply these in 
your daily thinking. It explains 
how to record your observations, 
ways to profit from your invention, 
where to look for ideas, and why 
some inventors fail. The book also 
contains a discussion of patent 
practices you should know, such 
as how to obtain a patent, and 
how to protect your patent. OOO 











“Just step into my office, Zimmerman, 
| wish to discuss your new seal.” 


Pump, tank unit 
supply power for 
drilling machine 


A fully-automated, six-station 
special in-line transfer machine 
drills and probes holes in truck 
engine rocker arm shafts at a 
rate of 211 parts an hour, at 100% 
efficiency, thanks to hydraulic 
controls. Hydraulic power is sup- 
plied for this electrically-con- 
trolled machine by a separate hy- 
draulic pump and tank unit. 

Rocker arm shafts are fed to 
a transfer way from a hopper feed 

Continued on page 46 
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VALVES 


* 
FORGED STEEL 


INSIDE SCREW 


Bolted Bonnet 


GATE and GLOBE 


VALVES 


150-800 Pounds Service 
2000 Pounds Cold, W.O.G. 


Available from stock in 
thru 2. sizes and in both 


socket weld and screw ends 


™N CHECK THESE FEATURES 


1 Forged steel pressure containing parts designed for light weight 
and brute strength. 


October, 1959 


Hard faced seats and hardened discs and wedges. 

Spiral wound stainless steel or Monel gaskets to suit trim. 
Extra deep stuffing box for long packing life. 

Dished sure-grip handwheel. 


Write for literature Dept. 24A-FAH 
HENRY VOGT MACHINE CO., LOUISVILLE, KY. 
SALES OFFICES 


New York, Chicago, Cleveland, Dallas, Camden, N.J., 
St. Louis, Charleston, W.Va., Cincinnati 
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Actual photos of 
MARSH 616 Square-Shouldered 
Cups and Square-Shouldered 
Fiange used in the test below 



























MARSH 616 gives the most rugged packing for severe operating 
conditions — sealing petroleum hydrocarbons and aqueous or non- 
aqueous base fire-resistant fluids. Temperature range: -—65° to 


212° F. Made of... 


Thermo — the finest retan packing leather — condensed in area 


and thickness to create toughness and higher tensile strength with. . . 


Elastomer impregnation with polymerization within the leather 
structure. The resulting polymer has no melting point and cannot be 


removed by any hydraulic fluid. 


RECENT RESULTS IN PYDRAUL* F-9 PHOSPHATE ESTER BASE FLUID show the 
“universality” of the MARSH 616 packings. 


LESS than 2% swell by volume 
STATIC SEALING for 12 months at 5000 psi with no leakage. 


CYLINDER TESTS under load, with temperatures up to 130°F—1,000,000 
strokes with positive seal and no packing damage. | 


SATISFACTORY field application 


NOTE: Complete test reports on the Pydraul test results are available upon request. 


“MONSANTO CHEMICAL CO. T.M. REG. U.S. PAT OFF. EIRE-RESISTANT FLUID 


WRITE FOR OUR NEW BROCHURE COVERING THE 
612 BACK-UP WASHERS MADE OF THERMO AND ELASTOMER 


C-‘W-MAR SHI company 


MAIN OFFICE AND FACTORY: MUSKEGON, MICHIGAN 
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and escapement mechanism at one 
end of the machine. A rotating 
finger transfer bar, actuated by 
a hydraulic cylinder at the end of 
the transfer way, advances the 
SAE 1010 tubular 17” long, 34” 
o.d. rocker arm shafts from sta- 
tion-to-station for the various 
operations. 

Individual parts are lifted a 
small amount by spring-loaded 
centering fingers that enter each 





end during transfer operations be- 
tween stations. 

One 13/32” hole drilled in the 
second station is utilized as a 
radial locating hole at all succes- 
sive stations. A tapered pin is ad- 
vanced into the hole by a hy- 
draulic after a_ light 
clamping at each station. Final 
clamping pressure is applied after 
the pin has positioned the part in 
proper radial location. 

Manufacturer is Snyder Corp., 
Detroit. ooo 


cylinder 


Machine control unit 
can switch motion 


A new machine control unit 
provides the normal 3 axis of 
control, standard to any milling 
machine, plus the ability to switch 
from a linear motion to a rotary 
table or tilting spindle. 

This feature enables the nu- 
merical machining of complex 
shapes. Command pulse values 
from the control unit to the ma- 
chine tool of from  0.0002- 
0.000025” can be achieved with 
this numerical control system. 

An interpolator accepts infor- 
mation from punched tape and 


Continued on page 48 
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POWERMITE & RCK 5 A \ig 


For your pump problems... 
asa  OVer 800 different 


Gir ws TUTHILL pumps =< 


e Capacities to 200 GPM: pressures to 1500 PSI 





e For lubrication, coolant, oil burning, circulating, and hydraulic applications 


For over 30 years the Tuthill Pump Company has been 
meeting the pump needs of American industry. In liter- 
ally thousands of demanding applications . . . in lubri- 
cation, hydraulics, oil transfer and a wide variety of 
other services . . . Tuthill pumps are providing the de- 
pendable, trouble-free performance which has made 
them an industry standard. 

With over 800 different models Tuthill provides a 
wide selection. Skilled application engineers, especially 
trained to “fit the pump to the problem’’, provide 
valuable design assistance in precisely meeting your 
pump requirements. 

Most Tuthill units employ the time-tested internal 
gear operating principles described at the right. The 
complete Tuthill line also includes internal spur gear 
and sliding vane models. 


Many options and modifications 
Tuthill pumps can be furnished to fit the requirements 
of your particular application. For example they can 
be supplied: 
e@ With or without built-in relief valve 
e With automatic reversing feature where pump 
must be driven from a reversing shaft .. . or a 
machine must be shipped without knowing ulti- 
mate direction of driving unit 
e As stripped models to be built into your equip- 
ment 
e With a wide variety of porting arrangements 
e With special shaft seals for various applications 
e With provisions for steam jacketing 
e With many shaft modifications for drive con- 
nections 
In short, if your specifications lie within 200 GPM 
capacity, pressures to 1500 PSI, and speeds to 3600 
RPM, Tuthill probably has the answer. 






a 
TUTHILL PUMP COMPANY 


Tuthill manufactures a complete line of 
positive displacement rotary pumps in 
capacities from 1 to 200 GPM; for pres- 
sures to 1500 PSI; speeds to 3600 RPM. 
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Internal gear pumping principle 


In Tuthill internal gear pumps there are only two 
moving parts. The principle is based on the use 
of a rotor, idler gear and a crescent shape partition 
cast integral with the cover. 

Power applied to the rotor is transmitted to the 
idler gear with which it meshes. The space be- 
tween the outside diameter of the idler and the 
outside diameter of the rotor is sealed by the 
crescent. As the pump starts the teeth come out 
of mesh increasing the volume. This creates a par- 
tial vacuum, drawing the liquid into the pump 
through the suction port (Fig. 1). The liquid fills 
the spaces between the teeth of the idler and the 
rotor and is carried past the crescent partition 
through the pressure side of the pump (Fig. 2). 
When the teeth mesh on the pressure side the 
liquid is forced from the spaces and out through 
the discharge port (Fig. 3). 
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Write today for catalogue 100. Or better yet, ask that a 
Tuthill Application Engineer call to discuss your specific 
pumping problem. 


981 East 95th Street, Chicago 19, Illinois 
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AUTOMATIC TC PRESSURE CONTROL 


FROM 
THIS 
NEW 
DATA 
BOOK... 


all STEEL... all BRASS... 
oe com inddione 0 mel yous nettle 


This new catalog and reference to the application of Oil By-Pass Relief Valves 
simplifies the selection of valves for a wide range of services. Included are flow 
charts for valves and pipes, dimensions, specifications and other data. Write 
for your copy today. 

FULFLO Valves with shear-closing action assure quiet, safe and dependable 


operation. Whether for O.E.M. use or replacement, they give superior service 


at reasonable cost. 


@ Screw or flange models . . . to 500 Ibs. . . . for pipe sizes to 3” 
@ Steel, cast or brass bodies . . . brass, steel or stainless trim 
@ Fast shipment of standards . . . specials to your requirements 


Need "SPECIAL"? 


FULFLO can engineer a special valve to 
your most exacting requirements. Examples 
of “specials” are shown in Data Book. 





THE FULFLO SPECIALTIES CO., INC. 


415 Fancy Ave. Blanchester, Ohio 
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~ FULFLO VALVES Ge 


generates continuous trains of 
pulses for each of the four axes 
of motion. The number of pulses 
generated for each axis is propor- 
tional to the distance moved along 
the axes. The rate at which these 
pulses are generated is propor- 
tional to the programmed cutter 
feed rate. 

For any of the four axes, pulses 
from the interpolator are then fed 
into an error register. As these 
pulses enter the register and build 
up a count, a proportional signal 
is delivered to a servo amplifier, 
which in turn controls a torque 
motor. This motor operates a pro- 
portional control servo valve and 





controls the flow of oil to a hy- 
draulic rotary motor to drive the 
machine slide. 


Attached to each slide is a feed- 
back device, geared to the ma- 
chine tool slide. It produces feed- 
back pulses, each of which cor- 
responds to the same amount of 
travel as a command pulse. The 
error register keeps a running 
count of the difference between 
the number of command pulses 
and feedback pulses. 

The feedback device sends to 
the error register the_ identical 
number of pulses originally speci- 
fied for machine motion. At this 
point, the signal to the hydraulic 
valve drops to zero, stopping the 
servo motor, lead screw rotation 
and, in turn, that particular ma- 
chine axis. 

Manufacturer is the Industrial 
Controls Section, Bendix Aviation 
Corp., Detroit. 000 
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Steering knuckle 
drag link boot 


Bet your boots 7~7> 


we make ’em 


Universal 
joint cover 


ae 


Bellows cover 


SS ras sete Cinna 


Hydraulic jack 


Coated fabric cylinder rod boot 


cylinder rod boot 




















Custom-designed and 
engineered to fit mechanical giants or midgets 


f Whether you want a boot two stories high... or no So, whenever your problem involves the protection of 
bigger than your thumb... let C/R Sirvis engineers eccentric, reciprocating or universal action . . . call on 
solve the problem for you. They’re specialists . . . backed C/R. Write us for complete information. 
by 78 years’ experience ... with unusual skills and 


ingenuity in the development and manufacture of 
mechanical boots. They'll design and produce a C/R 
Sirvis boot to your exact requirements in any size, any 
) t quantity . . . using only the finest materials: mechanical SIRVIS 
leather, selected, tanned and treated by C/R. . . nylon 

. or elastomer-coated fabric. The absolute depend- 


ability of your boot will be proved before production. 


CHICAGO RAWHIDE MANUFACTURING COMPANY G H I ow. \ G @) 
1 4 1203 Elston Avenue Chicago 22, Illinois 

l In Canada: Distributed by Chicago Rawhide Mfg. Co. 

of Canada, Ltd., Brantford, Ontario Other C/R Products 


! ; ‘ 
: C/R Shaft & End Face Seals « Sirvene (synthetic rubber) 
les: Int | ee k, York : 
Export Sales: Geon International Corp., Great Neck, New Yor olded pliable parts « C/R Non-metallic Gears 
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Offices in 55 principal cities. See your telephone book. 
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WOULD 


OFFER AN 


wHo sut REULAND 











HONOR SYSTEM 





MOTOR SERVICE POLICY? 





15-Year-Old Service Policy Takes the Word Of Any Local Electric Motor Service Shop of Your Choice 


Here is another indication of Reuland quality...and the 
extent to which our company stands behind its products. 
It is based on a trust in people, and a trust in Reuland 
workmanship. It has met the test of time, and captured 
the acclaim of Original Equipment Manufacturers... 
and their customers 

Whether your company is an O.E.M., or a User, the 
Reuland Honor System Service Policy can be your pass- 
port to uninterrupted machine operation. If you are tired 





of delays while service responsibility is determined... 
if you would like to talk to a motor company that can 
look you straight in the eye and be measured, your 
experience with Reuland could be a revelation. 

A free copy is available on request. Explains the 
simple steps to take. Shows how Reuland’s unique 
philosophy of doing business permits it to offer the indus- 
try’s only Honor System Service Policy! All company 
Officials should have a copy. We'll mail yours promptly. 


, 
L 





Pm 


...allin lightweight aluminum frames! 


REULAND 





MODERN POWER FOR MODERN DAY PRODUCTS 


MOTORS <> 


qr as 

HONOR SYSTEM 
¥ 

moTOR SERVICE POLIC | 


OMPANY 


REULAND ae renes® 


REULAND ELECTRIC COMPANY 
WESTERN DIVISION: Alhambra, California 
EASTERN DIVISION: Howell, Michigan 
Distributors in all Principal Cities 

For important Reuland Eng:neering data 


refer to Sweet's 1959 


Product Design File, section 5a 
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ROTARY MOVEMENT only hydraulic power can achieve | 


can such independent control of torque and speed under all conditions ; 


our 

such stepless variable speed, under varying load ; 
the 
que 
dus- 
any 


ptly. 


such acceleration, reversal and servo response 


The Keelavite team of 


hydraulic experts is K = Ee L A Vv I T = 


always available for 





consultation. We are 


solely concerned with KH y d rau | i cs 


hydraulic power problems 


KEELAVITE HYDRAULICS LTD «+ ALLESLEY + COVENTRY + ENGLAND «+ TEL: MERIDEN 441 n 
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There’s only one fast, safe answer! 


Ask Houghton—the one manufacturer who designs, formulates and produces ail 
types of packings and all types of fluids. Since Houghton can offer you any type of 
hydraulic packing in any material, the answer is completely unbiased. 


"Vv" PACKINGS—a design plus! Houghton “V™ packings of 
VIM leather and VIX-SYN homogeneous or fabricated rubber 
all have an identical stack height. This permits complete inter- 
changeability, or mixing of “V's” within a set, without 
engineering changes. 

"“U" PACKINGS—available in all standard sizes. Cross-section 
meets JIC and AN Specifications. In VIM wax or rubber-im- 










‘‘How do you know the packings will be compatible 
with that hydraulic fluid?”’ 





—— 


PACKINGS « FLUIDS 


m any 


pregnated leather...or VIX-SYN homogeneous synthetic 
rubber U-Cups. 

CuPs—with pre-formed square shoulders, flared side walls, 
maintaining a pre-load on the lip. In VIM exclusive rubber- 
impregnated leather . .. VIX-SYN fabricated synthetic rubber. 
"0" RINGS—Houghton’s large stock and fast delivery make it 
a preferred source for standard sizes. Specials on request. 


For detailed information about Houghton’s complete line of compatible hydraulic 
packings—or our full family of hydraulic fluids—call your Houghton Man today, 


or write E. F. Houghton & Co., 303 W. Lehigh Ave., Philadelphia 33, Penna. 


Philadelphia, Pa. « Chicago, lll. « Carrollton, Ga. 


PACKINGS & FLUIDS 








Detroit, Mich. « San Francisco, Calif. « Toronto, Canada 
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LOW COST 






FILTER 


FOR COOLANTS, 
HYDRAULIC OILS 
AND LUBRICANTS 








New low pt7C@—made possible by a new, 
simplified filter design. 


Al NCW GeS/9N — As a result of a nation- 
wide study to determine the actual service conditions 
for sump filters, this new Dollinger Sump Filter was de- 
signed. Already, leading hydraulic equipment manufac- | 
turers have standardized on this filter for their products. 
; ... eliminate costly machining. Special plastic impervious The new design mnCerpOraes molded end seals made 
thetic ; to all synthetic oils, mild acids, coolants, and water to from a specially formulated plastic impervious to all 
\ 300° F. synthetic oils at temperatures to 300°. 













Molded End Seals Reduce Cost 


walls, One Piece Construction 


all No spare parts necessary. Positive protection against Eight stenderd sizes oem. Capen om $te 1D gpm. 
fa dirt, sludge, rust and abrasive particles causing pump Get complete facts, write for New Sump Filter Catalog 330-H. 
ake it failure. 


Exclusive Radial Fin Design 


 eoiil 






























Permits larger filter capacity in smaller area. Mesh a ee ee | ih Seatcaaramhsiilbiias 
4 screen supplied in 60 or 100 screen depending on effi- 
: ciency desired and fluid viscosity. | a ee | 
‘ i 65 Centre Park, Rochester 3, N.Y. | 
! ! 
nN i Please send me your new Sump Filter Catalog 330-H 
AN ; ee cee en ! 
16) _ =r DOLLINGER . 
. Company. 
/ S Speciolizing in Dry Type Filters for Over 35 Years | 
Liquid Filters « Pipe Line Filters « intake Filters « Hydraulic | AddreSs...........n-eneeneseeeennessnesssessennennnnsecens ; 
Filters ¢ Electrostatic Filters « Mist Collectors « Dry Panel | | 
Filters « Special Design Filters * Viscous Panel Filters * Low | | 
Pressure Filters * High Pressure Filters * Automatic Ventila- | 
anada tion Filters ¢ Natural Gas Filters « Silencer Filters § 
ATICS October, 1959 Circle 44 on Time-Saver Card 





National O-Rings are precision made, uniform commercial rings Atlanta 8, Georgia 
George W. Smith Company 


available throughout the United States—promptly! Quality is jek palans 
superior ; all ingredients are inspected before compounding and 5 hy heme eae 
compounding is strictly controlled for maximum uniformity. pee «fl 
° ° . i f Bldg. 
Molding is done on modern equipment by veterans of 20 years sept baardald Good ot toe” 
° . ° ° ° YEllowstone 2-2720 
in O-Ring manufacture. Every precaution is taken to insure Dalles 19, Texas 
° ° ° 8 Engi ing C 
that no O-Rings with cuts, scratches or mold defects are shipped. 2514 West Mockingbird Lone 
Fleetwood 2-754! 
Detroit 27, Michigan 
13836 Puritan Avenve 
VErmont 6-1909 
Indianapolis 5, Indiana 
2802 N. Delaware St. 
WaAlnut 3-1535 
Kansas City (Prairie Village) Kansas 
Benson Engineering Co. 
2902 West 72nd Terrace 
ENdicott 2-2843 


NATIONAL SEAL Los Angeles (Downey) California 
. f 11634 Patton Rood 

Division, Federal-Mogul-Bower Bearings, Inc. ‘ TOpaz 2-8163 

General Offices: Redwood City, California ANN 7 ae hy or 

Plants: Yan Wert, Ohio, Redwood City } an™ BRoadway | -3234 


and Downey, California ryt Ba =. 


SHadyside 7-3242 

Wichita, Kansas 

Benson Engineering Company 
519 So. Broadway 

AMburst 2-6971 
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New authoritative instruction manual describes pressure 
controlled hydraulic valves—information never before published! 






You will find this complete and factual material extremely valuable for 

planning a modern hydraulic circuit! Written by engineers long experienced 

in fluid power design, this new 8% x 11 book shows operations and appli- 

. cations of all pressure controlled valves — relief, sequence, reducing, un- 
loading and counterbalance. 








A helpful guide to selecting the proper valve for the job, Rivett’s new 
Catalog No. 230 discusses in detail all factors influencing correct choice: 
normal spool position, operating pressure source, pilot or direct operation. 











§ fas niu Gen ota Also shown are flow diagrams, pressure vs. flow curves, ratings, dimen- 
” , a rete No. 230, sions, drawings and specifications. 

j woe oy Company RIVETT, INCORPORATED, DEPT. AH-10 

Brighton 35, Boston, Massachusetts 


furnishes a complete power package 








AIR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS i 


Member— National Fluid Power Association 
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LUBRICATOR 
COMBINATION 
is fully automatic 


Features: No need for manual 
draining Separator discharges 
moisture and sludge into atmos- 


phere. Regulator is self-relieving, 





equipped with three “out” ports. 
[wo pressure ranges—0-50 and 
5-125 psi. Tamper-proof adjust- 
ment available. Lubricator suits 
oil fow to air demands. 
Specifications: Available in %4”" 
NPT. Operating pressure with 
metal bowl on lubricator is 5-250 
psi. Larger pipe sizes and capaci- 
ties available. 

Wilkerson Corp 

Englewood, Coloradc 
Circle 300 on Time-Saver Card 


AIR-HYDRAULIC UNIT 
for improved feed 


Features: Two movable cams set 
up any combination of fast, slow, 
ind skip feed strokes. Built-in by- 
pass valve with traveling rods al 
lows rapid advance to any point in 


stroke, controlled rate of feed for 
any distance, pick-up to rapid feed 
and return to rapid rate. Cycle can 
be repeated during stroke. Con- 
trolled feed during outward stroke. 
Specifications: 2” and 3” bores, 
2”, 4”, 6”, and 8” stroke lengths. 








2” bore gives thrust 3 times air 


line pressure; 3” bore, 7 times air 
line pressure. 
The Electro-Mechano Co 
Milwaukee, Wisc. 
Circle 301 on Time-Saver Card 


HOSE FITTING 
. . is push type 


Designation: Push-lok 

Features: Fittings and hose for 
pressures to 250 psi. Fittings are 
brass, except for steel swivel nuts. 
Plastic cap on fitting fits over hose 
end, blocks capillary action of 
fluids in hose’s reinforcement braid. 
Push hose on, over barbs on fit- 
ting stem. Hose expands over 
barbs, contracts within depressions, 
gripping firmly. 


Specifications: Seven connecting 
ends offered: male pipe thread; 
37° flared tube; 45° cone for 45° 
flared tube; swivel nut, to mate 





with 37° cone; swivel nut, to mate 
with 45° cone; inverted 45° flare 
seat: and inverted swivel nut, to 
mate with inverted 45° flare fitting. 
Parker-Hannifin Corp 
Cleveland, Ohio 
Circle 302 on Time-Saver Card 


SUB-MINIATURE VALVES 
. . « for directional control 


Features: Three and four-way 
valves control small cylinders, dia- 
phragms, pilot cylinders. Made 
from aluminum bar stock. Six 
valve actions: palm _ operated; 
lever operated; ball-cam actuated; 
pilot-operated, spring-returned; 
double pilot operated; pilot-oper- 





ipment for fluid power systems. For 
dW mail post card bound in this issue. 


ated, bucking cylinder returned. 
Hollow valve plungers are radially 
ported, ground, and polished. No 





lapped joints, no metal-to-metal 
seating. Valve chambers in straight- 
through bore formed with alumi- 
num spacers held rigidly in end 
abutment. Spacers support and 
position O-ring seals, preventing 
leakage. 
Hunt Valve Co. 
Salem, Ohio 
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PUMP 
. . . With spring loaded lip seal 


Designation: LA 





Features: Seal provides protection 
against leakage. Six sizes with ca- 
pacities to 6 gpm. Speeds to 3600 
rpm; pressures to 500 psi. 
Tuthill Pump Co. 
Chicago, Ill. 
Circle 304 on Time-Saver Card 
Continued on page 58 
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WHY WAIT FOR THE “FACTORY OF TOMORROW”? 


Automate for profit now with ZZ 





COPYRIGHT 1959 — MODERNAIR CORPORATION 


[.M. Reg. U.S. Pat. OF 


NEW CATALOG READY 


Most comprehensive ever published in the 
fluid power industry, this 72-page manual is 
an invaluable handbook for those who 
want to put fluid power to work, 
A note on your company letterhead will 
bring your free copy promptly. 

Write today, please address Dept’ B-10 





MEMBER NATIONAL FLUID POWER ASSOCIATION 





ULTRONIX, INC. builds its own 
Modernair-powered plastics molding presses 


Manufacturers of precision wire-wound resistors for 
the fast-moving electronics industry, ULTRONIX, 
INC., had to develop much of their own production 
equipment for their new plant at San Mateo, Calif. 


Typical is the molding press shown here which turns 
out a tiny plastic bobbin for their “ULTRIMMER” 
miniature trimming resistor. 


A 2” bore double-acting Economair cylinder with 5” 
stroke closes the electrically heated molding die, holds 
it under pressure for the 45-second molding cycle, the 
piston then retracts to open the die and automatically 
eject the part. The cylinder operates at line pressure 
(120 to 150 psi.). Temperatures average about 350° F. 


PISTON SPEED CONTROLLED 
IN BOTH DIRECTIONS 


Operation is controlled by a 4-way Modernair CRV- 
410 lever-operated valve. Speed control was desired 
in order to close the die with a squeeze instead of a 
slam, and to eject the molded part gently. 


This was accomplished by installing Modernair Ex- 
haust Speed Control Valves in each exhaust port on 
the CRV valve (see photo). 


Simplest, most economical speed 
control you can use! All Modernair 
4-way valves have separate threaded 
exhaust ports for both ends of the 
cylinder. You can get piston speed 
control in either or both directions 
simply by installing the inexpensive 
Modernair Exhaust Speed Control 
- Valves shown here. Speed is easily 
adjustable, ‘stays put’’ where set. 





TOGGLES INCREASE PRESSURE 
ON LARGER PRESSES 


The press shown is one of more than 20 air-operated 
molding presses used in the Ultronix plant. Larger 
presses use toggle action to multiply the force of the 
air piston to attain the necessary closing force on the 
dies. Many presses are equipped with air-operated 
index tables for higher production speeds. 


Why wait for the “Factory of Tomorrow?"'— You can get the cost- 
saving, production-boosting benefits of automation now with versatile, 
low-cost Modernair cylinders, valves and fluid power components. 





® 
San Leandro, California Cleveland 34, Ohio 
400 Preda Street 5007 Brookpark Rd. 
Phone LOckhaven 2-6485 Phone SHadyside 9-6393 
Twx: OA304 - Wux: DE Twx: CV284 41 
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Piston-Poppet Valves 


Now in 6 Pipe Sizes! 
Another Plus Value for You 


Since their introduction, Nopak-Matic 
Control Valves have proven in service that 
they bring you all of the features and op- 
erating advantages claimed for them: 


Exclusive “Flow-Director” Pilot Heads for 
greater versatility 

Complete interchangeability of Pilot Heads 
[The 3 Pilot Heads fit all models) 
Replaceable self-cleaning seats 

High tolerance to dirty air (not hurt by dirt) 
Designed for Fast Maintenance 

(Eliminates costly down time) 

100% J.1.C. at no extra cost! 

Millions of trouble-free cycles 

Simplified Piping 

High-speed split-second performance 

Light weight, compact, corrosion resistant 


NOW AVAILABLE IN SIX 
Standard Pipe Sizes from 
Va" to 1Y%q" 
Now all Nopak-Matic Valves — in 
all body styles, with all pilot options 
—are available in the 6 most popular 
pipe sizes: 4%”, 3%”, ¥”, %", 1”, 
and 14%,”. Another Plus Value by 
Nopak. Ask your Nopak repre- 
sentative or write. 


GALLAND-HENNING 2743 South 31st Street 
NOPAK DIVISION Milwaukee 46, Wisconsin 


Circle $3 on Time-Saver Card 
5£ 
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NON-WELDED RESERVOIR 
. is off-the-shelf item 


Features: Cast end covers attach 
with one bolt, have recessed sight 
gages. Removable, suspended baf- 
fle. Top has access covers. Made 
of pickled and oiled steel. Stressed 
construction of end covers holds 





them against seals. Reservoir sus- 
pended from legs. Top plate 
mounts pumps and motors. 


Specifications: Complete line built 
from tank members and 6 stand- 
ard end covers, rated by gallons 
of oil in each inch of tank length. 
Tanks with capacities from 10 to 
200 gallons. 
Hydro-Craft Corp 
Detroit, Mich 
Circle 305 on Time-Saver Card 


DC SOLENOIDS 
. need no protective switch 
Designation: Alpha 


Features: For operation on con- 
tinuous duty without use of pro- 
tective switch to reduce current 
after plunger moves into sealed 





position. Available with protective 
switch or time delay relay. 
Specifications: Push type, Q se- 
ries; pull type, P series. Diameter 
from 2%” to 12”; overall height 
from 3%6 to 17%". Pull capacity 
without protective switch from 4 
Continued on page 60 
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Layout with typical tube fitting 


Ic -—- 


5 3/4" 


7ag and Uae Pile 


ud ENGINEERED TUBE FITTINGS — VALVES — TUBING TOOLS 





Layout with Hi-Seal tube fitting 
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73/4" 7 3/4" 
BOXSCORE: Comparative piping layouts 
Typical Hi-Seal 

Tube Fitting Tube Fitting _ 
Area 201.5 sq. in. 94.5 59. in. ° 
Length of Tubing 46.625 in. 21.437 in. . 
No. of Bends nine one 
Mon-Hours per Installation 2 hrs. 45 min. 57 min. 3 1/4°%——n0 31/4 yal... . 
No. of Elbows three none / / 53/4 
No. of Tees two two 
No. of Straights three six 








1/2" 























How Hi-Seal saves space—cuts costs 


. makes possible reductions up to 
50% in required piping area...up to 
6624% in installation time! 

Imperial Hi-Seal tube fittings open 
up economical new piping design con- 
cepts for instrumentation, hydraulic 
circuits, and other tubing installations. 
Hi-Seal makes possible far more com- 
pact layouts than can be made with 
conventional fittings —in addition, it 
brings new ease and speed to joint 
making and utmost reliability. 

These design considerations are il- 
lustrated in the tubing layouts above. 
The diagrams show how Hi-Seal 
actually eliminated nine tube bends 
‘ saved more than one-half> on 
tubing needed. Total layout area re- 
quired by Hi-Seal is only 94.5 sq. in., 
compared to 201.5 sq. in., when an 
ordinary fitting is used. And 189% 
more manhours were required to tube 
up the circuit with a typical fitting. 
Several key fitting design factors 
account for Hi-Seal piping economies: 
(1) Hi-Seal makes a positive butt 
joint—no need to spring tubing; 
(2) speedy, foolproof assembly — it 
is impossible for the fitting to be 
assembled with the alloy steel sleeve 
in reverse position; (3) there is no 
danger of over-torqueing . . . when 





threads on body of fitting are covered, 
a pressure-tight seal has been made, 
a visual assurance of a correct joint; 
(4) under tests, Hi-Seal fittings have 
withstood pressure of 4,000 psi at 
conditions of —320° F. to over 700° F. 





al 


with no leakage; (5) Hi-Seal fittings 
can be disconnected and reconnected 
as often as desired. 

Complete line — Hi-Seal fittings are 
available in brass, steel, stainless steel. 
Also furnished in Titanium, Tantalum 
and other metals. Steel fitting sup- 
plied with cadmium plate or black 
phosphate finish. Conform to J.I.C., 
A.S.M.E. and A.S.A. standards. In 
sizes for 4%” to 14%” O.D. tubing. 
Furnished with Long Dryseal pipe 
threads or straight thread port seal. 

Write for Bulletin No. 3061 


THE IMPERIAL BRASS MFG. CO. 
6300 W. Howard St., Chicago 48, Ill. 





IMPERIAL | 


October, 1959 


in Canada: 18 Hook Ave., Toronto, Ont, 


Circle 74 on Time-Saver Card 


New high-pressure valves 
assemble directly to tubing — 
eliminate additional fittings 


A revolutionary new line of Imperial 
needle valves designed for working 
pressures up to 5,000 psi., and tem- 
peratures to 450° F., employs Hi-Seal 
tubing connections. 





Write for Bulletin 3096, 
or Catalog No. 200 


CONTACT YOUR INDUSTRIAL 
DISTRIBUTOR OR WRITE TO: 


ee ee oe oe oe oe oe oe ey 





| THE IMPERIAL BRASS MFG. CO. ' 
1 Dept. AH-119,6300 W. Howard St., ' 
1 Chicago 48, Ill. ' 
1 Please rush me Bulletins ; 
t ( No. 3061 ] No. 3096 [) Cot. No. 200 ' 
1 

' 
; Nome ....... aaiemeiniiondl 1 
TRIN ccccqqencseccescscesccssessocesce ' 
§ Company ...... : 
1 Street ...... paiechinausiniimieciitendiiinadimanitite 1 
0. um 
ee eS ' 
-- ‘ 
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lbs. at 42” stroke to 100 Ibs. at 7 
stroke; with switch, from 10 Ibs. 
it 1%” stroke to 600 Ibs. at 7” 
stroke. For shunt connections, up 
to 750 volts. For series, withstands 
up to 750 volts to ground 

Trombetta Solenoid Corp 

Milwaukee, Wisc 
‘ircle 306 on Time-Saver Card 


7 









Capital Hydraulic Filter Units are 
smaller than ordinary filters but with 
filtering capacity equal or superior to 
many larger filters. Small size permits 
greater latitude in design, particularly 
where space is restricted, 

Capital Filter Units are designed with 
one-piece construction — no screws or 
nuts to work loose and be lost or mis- 
laid. Simple and easy to clean by any 
method. 

Made from specially designed woven 
Monel wire, with narrow corrugations 
presenting the greatest filtering area. 
Monel support supplies extra sturdiness. 


Capital Filter Units are made in 4 Types: 


* MONO-BILT 60 Mesh All Stainless Steel 
(Sump type). 

* MONO-BILT Standard All Stainless Steel 

* MONO-ECONO Mono-Bilt with Monel 
Metal Insert and Cadmium Plated Top 
and Bottom. 


* LINE TYPE with Aluminum Housing and 
Mono-Bilt, one Piece Filter Unit. 


Built from Monel Metal they are im- 
pervious to rust and corrosion, 





wal 
eA) e:Vilate 


FILTERS 


for Hydraulic and Oil 
Re-circulating Machinery 


(| APITAL ENGINEERING & MFG. CORP. 








SIGHT FEED BUBBLER 
. » » has check valve 


Features: Controls and _ visually 
indicates small flow rates in gas 
and air lines. Entire flow passes 
through liquid in transparent cyl- 
inder. Bubbles rising through liq- 
uid show flow rate. Needle valve 
at top adjusts flow. Uses any non- 
corrosive liquid. Check valve in 
dip tube prevents liquid from be- 
ing forced out of bubbler when 
back pressure exceeds input pres- 
sure. Needs no separate liquid 
trap. Drain plug at bottom for re- 





Capital 
Line Type 
Filter 


5836 SOUTH ASHLAND AVENUE, CHICAGO 36, ILLINOIS 
Circle 30 on Time-Saver Card 










moval of excess liquid from con- 
densation. Four pipe connections. 





Specifications: Pyrex or plastic 
cylinder, tested at 100 and 200 
psi. Over-all dimensions: 76” x 


2%” x 2%”. 


King Engineering Corp 
Ann Arbor, Mich 
Circle 307 on Time-Saver Card 


MECHANICAL FEEDBACK 
VALVE 
. is lightweight 


Features: Employs double nozzle 
flapper design with mechanical 
feedback from second to first 
stages. Available in production 





quantities built to requirements 
of specific hydraulic servo control 
systems. 

Specifications: Available at rated 
flows of 1, 2, 4, or 8 gpm at 1000 
psi valve drop. 

Moog Servocontrols, Inc 
East Aurora, N. Y 


Circle 308 on Time-Saver Card 


QUICK HOSE CONNECTOR 
- « « Saves steps 


Features: Automatic valving high 
pressure for air or liquid. Hose 
is always charged. When con- 
nected, flow starts; when discon- 
nected, flow stops. No danger 
from whip. Slight tug causes dis- 
connection and automatic shut-off. 

Continued on page 62 
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The new Bellows 
™ Lubri-Air® 
Control Unit 









misted lubricant 


| 


Lend 
surge 









demands i 


T.M. Registered 
Pat. Pending 



















@ This new Lubri-Air Control Unit, made by The Bellows Co., and 
sold and serviced by Bellows and Valvair Corporation Field Engineers, j 

is a major break through to the problem of supplying clean, dry, pressure- 

regulated and properly lubricated air to pneumatic equipment. 

The Bellows Lubri-Air Control Unit, once set to match the needs of the 

equipment it serves, automatically removes dirt and moisture from the 

: air stream, maintains a constant down stream pressure regardless of fluctuations 
in supply pressure or in cfm requirements, and feeds a correct amount of misted 
oil to the air stream regardless of variations in the air flow rate. 

i Bellows Lubri-Air Control Units assure continuous top working efficiency 

¢ as well as maximum long life with minimum maintenance from 

M air-powered equipment. 

Available for immediate delivery in the 4”, %” and 2” sizes. 

¥%” and 1” sizes shortly. 


See your Bellows-Valvair Field Engineer or write 

direct to Dept. AH-1059, The Bellows Co., Akron The Bellows C oO 

9, Ohio, for descriptive Bulletin LA-15. ° 
DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 


oats AKRON 9, OHIO 
OTHER INDUSTRIAL DIVISIONS OF IBEC: Sinclair-Collins Valve Co., Valvair, Akron, Ohio © V. D. Anderson Co., Cleveland, Ohio 
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QUALITY 
THAT 
PRODUCES 
TOP 
ERFORMANCE 


Yule ~ Clmnerciare 


HEAT EXCHANGERS 














e Flanged bi uffles: pioneered by YA eliminate vibration wear and 
a maximum efficiency 

¢ Rolled tube joints . . . industry accepted standard of quality con- 
Struction 

e Single and Multiple Pass Designs . . . available in 2” through 10” 
diameters 

e Now available from stock 


e Ask for Bulletin HT-1A 








=," 
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/ENGINE COOLING RADIATORS 


i | 


Cher 72 years of Jervice Co industry 














HEAT TRANSFER DIVISION 


Yuter- Clyneruciase 
MACHINE COMPANY 
705 4th St. BELOIT, WISCONSIN 


Circle 154 on Time-Saver Card 
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PRODUCTS 





Specifications: Pressures to 4000 
psi, minimum burst pressure 20,000 
psi. Cover is corrosion resistant. 
Neoprene handle protects swivel 




















joint and hose connection. Various 
sizes and designs. Custom engi- 
neering service available. 
Besler Corp. 
Emeryville, Oakland, Calif 
Circle 309 on Time-Saver Card 





use the 


TIME SAVER CARD 


to get more information 
on any product metioned 
in our product reviews, 
useful literature or adver- 
tised in this issue. 











4-WAY AIR CONTROL 


VALVE 
. with speed controls 


Features: Uses bleed principle, 
operates on pressures as low as 


TE RE Se 








1 psi. Can be operated remotely. 
Permits an all air-operated circuit. 
Self-contained speed controls al- 
low easy adjustment of forward 
and reverse cylinder stroke. 
Cleveland Pneumatic Industries 
Skokie, III 
Circle 310 on Time-Saver Card 
Continued on page 64 
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2000 PSI...BY DENISON 


In only 16 seconds, twin hydraulic cylinders raise the body of this Haulpak® | 
off-road hauler to 70° for dumping full loads. To do this day-after-day, The 





LeTourneau-Westinghouse Company of Peoria, Illinois, takes full advantage 
of Denison’s proven 2,000 psi vane pump hydraulic power. Why? Because 
Denison’s high, volumetric efficiency is continuous. There is no drop-off in 
work speed, no sluggish operation to slow up performance. 

And add this: cartridge construction to make in-field servicing fast and 
simple... all-weather starting to prevent pump damage. It’s your guarantee 





of less weight, less cost per horsepower and more payload per dollar when a 
Denison 2,000 psi vane pump powers your equipment. 
Have your Denison hydraulic specialist point out how to make your 

2,000 PSI HYDRAULIC POWER i y - pe P } y 

. is incorporated into dozens of types of earth- equipment even more profitable to the man who buys it. 
moving equipment by leading manufacturers. Deni- 
son 2,000 psi hydraulic power gets jobs done faster 
with dependable trouble-free operation for tough- DENISON ENGINEERING DIVISION 
on Weems. American Brake Shoe Co. 
1166 Dublin Road + Columbus 16, Ohio 








t -“ DESIGNERS 
\ ae ENGINEERS... 
) = Write for your copy of Bulletin 
an P-9-3 on Denison “TID” Series 
Vane Pumps. Includes complete gor mam pry aban d —— 
specifications and operating data. : 
al 5 


drOll ica 






HYDRAULIC PRESSES + PUMPS + MOTORS + CONTROLS 
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ROD END COUPLER 
is self-aligning 


Features: Insures precision axial 
ilignment between cylinder and 
machine Simplifies installation 
Permits greater machinery toler- 
neces. Compensates for deflection 
n machinery due to movement of 
weights 


o* 


@ Basic Designs 


e@ Superior Quality 


BHEW 


Hydraulic Cylinders 





Specifications: For cylinders with 
shouldered external thread or in- 
ternal thread. Couplers for 5”, 1”, 





diameters avail- 


and 2” 
able from stock. Sizes from 2%” to 
542” made to order. 


136", 154”, 


Hydro-Line Manufacturing Co 
Rockford, III 


Circle 311 on Time-Saver Card 





e Specific Adaptations 
e@ Application Engineering 


BHEW’s HOLLOW ROD CYLINDERS are two piece tubular rods that 
allow oil to flow through the rod in two separate channels to 
operate double-acting cylinders. You benefit from this application 
because the cylinder barrel is plain without port connections and 
the rod is anchored in a stationary position. The barrel is the 


reciprocating member 


@ Eliminates hydraulic line connections to the cylinder barrel. 
®@ Especially successful for boom extenders, out-riggers, etc.@ Hollow 
rod cylinders are partially constructed around standard components. 


Production parts save you money, do the job better! BHEW 
basic cylinders can easily be modified to fit your specific prod- 
uct applications. You benefit from production economies; 


you get custom-built cylinders. 


Let’s discuss your design and application problems — 


FREE! 


Write today for Hydraulic Cylinder Engineering Reference 
Data 18 dimensional basic designs for general — and 


pecial-purpose double-acting cylinders. SAVE T|ME 


BENTON HARBOR ENGINEERING WORKS, INC. 
St. Joseph, Michigan 


622 Langley Avenue 





Circle 28 on Time-Saver Card 











PRESSURE GAGES 
. . « for easier reading 


Designation: Master-test 

Features: Gages cover all stand- 
ard pressure ranges. Compound 
and vacuum types. Three dial 
types have outer arc showing fine 
graduations. Using “Twin-tip” 
pointer, tips are aligned so that 
they appear as one; with mirror 
dial, align pointer and its reflec- 
tion. Clear Plexiglas insert in non- 
parallax dial (shown) optically 
raises graduations for correct read- 
ings, even if read at an angle. 





Specifications: Accurate within 
5% of the maximum dial reading 
over entire range. Dial sizes 4%”, 
6”, and 8”. 


Marsh Instrument Co 


Skokie, Ill 
Circle 312 on Time-Saver Card 


PIPE PLUGS OF DELRIN 
. . « are self-locking 


Features: Hollowed-out center in- 
creases thread sealing ability as 
pressure is applied. Resiliency of 
Delrin, an acetal resin, -gives high 





thread engagement. Corrosion re- 
sistant, inert to virtually all sol- 
vents. Now undergoing field tests, 
going into production soon. 
Specifications: Sealed against 
pressures as high as 10,000 psi in 
field tests. 
E. |. du Pont de Nemours & Co. 
Wilmington, Delaware 
Circle 313 on Time-Saver Card 
Continued on page 66 
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whatever the 
power production 
application... 

you can depend on 
CUNO 

engineered filtration 


“The more complete the filtration, the more efficient 
the production of power.” Cuno filters remove dam- 
aging contaminates and reduce costly stoppages. 

To meet the specific requirements of your power 
production application, Cuno provides effective, engi- 
neered filtration with . . . Auto-Klean Self-Cleaning 
Edge-Type, Flo-Klean Automatic Self-Cleaning Wire 
Wound, Micro-Klean Disposable Depth Cartridge. . . 
available in a variety of housings. 

Let us apply over 30 years of filtration know-how 
to your requirements. 





THE CUNO ENGINEERING CORP., DEPT. 13, MERIDEN, CONN. 


ts A Leader in Industrial Filtration for More Than 30 Years 
_ Sales Offices throughout the United States and Canada 
in Caneda write: Peacock Bros., Ltd., P.O. Box 1040, Montreal 3, P.Q. 


ye 66 
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CYLINDER WINS 
CONQUEST OF 
SPACE IN ORIGINAL 
EQUIPMENT ! 


SERIES 101A 


AIR 150 PSI 
HYDRAULIC UP TO 1500 PSI 
MEETS JIC STANDARDS 


By fitting into one-third less space than a 
tie-rod cylinder of the same bore, this orig- 
nal O-M space-saving. component gives 
greater flexibility to design, reduces weight 
and cuts installation time 

But there are many other reasons for using 
this O-M Round-line Cylinder that delivers 
smooth, dependable power. It has the low- 
est coefficient of friction . assures full- 
power starts . is sealed right—ports are 
easily oriented independently to 360 degrees 

and, end plugs are tapped for universal 
mounting. Easily modified for special appli- 
cations at a nominal extra over standard 
cylinder prices. Internal locking key makes it 
easy to disassemble, service and reassem- 
ble with no alignment problems. 

Available for Air or Hydraulic circuits ina 
complete range of sizes (1%”" to 8” bores) 
with standard, 2 to 1 or oversize rods. All- 
steel construction with bearing bronze. 
Completely interchangeable parts. Immedi- 
ate delivery on many sizes. 

Mail coupon at once for Bulletin 101A 
containing engineering drawings of 
cylinder, mounts, mounting brackets, 
capacity chart and other data. 


ORTMAN-MILLER MACHINE CO 


! 143rd Street, 
Hammond, Indiana 






























DC Have representative call 
0 Send Bulletin 101A 





ee Position____ 
Company_—. 

Address . ———e 
City ~ connect aienecasinenian 
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Circle 105 on Time-Saver Card 
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shut-off valve, 25-foot service hose. 


NE VW and quick disconnect coupling. 
PRODU ae BS Specifications : Capacity, 7 cu. tt. 


of free air per minute, at 150 psi. 

Operating speed, 3600 rpm. Dry g 
weight, including carriers, 133 Ibs. 
Carrier has pneumatic tires, meas- 
ures 34%” x 6”. 400 cu. in. air stor- 
INTEGRAL HP AC MOTORS age tank under mounting base. 


. . « have low inertia rotors 25" x 24" x 22", 


: —— _ The Cornelius Co. 
Designation: Duty Master ese Gihen 


Features: Low inertia, fast accel- Minneapolis, Minn 
Circle 315 on Time-Saver Card 





erating rotor is dynamically bal- 
anced to tolerances as precise as 
0002 Double-end or through 


INDICATOR FILTER 
. . . with visual button 


Features: For any fluid system in 
which differential pressure across 
filter can be used for measurement. 
High or low flow filters. When 
cleaning is required, non-magnetic, 
pressure-sensitive piston, operat- 
ing independently of flow, trans- 
mits linear motion to indicating 
mechanism, which releases visual 





ventilation. Automatic grease feed button. Depress button to reset. 
and relief. Tight seal grease re- Thermal lock prevents low temper- 
tainer on inside of bearings keeps ature actuation caused by high 
dirt from bearings, prevents grease viscosity. 


leak into motor interior. Diago- 
nally split conduit box exposes 


le ads. 


Specifications: Available in sizes 
from 1 through 250 hp, may be 
specified in all standard speeds 
and voltages. Variety of mounting 
arrangements 

Reliance Electric and Engineering Co 


Cleveland, Ohio 
Circle 314 on Time-Saver Card 


SHOP-TYPE COMPRESSOR 
. . « is portable 


Designation : Model 3790109 





Specifications: Degree of filtra- 
tion from 5 to 50 microns. With- 
stands 4500 psi, operable at ex- 
treme temperatures. 
Purolator Products, Inc. 
Rahway, N. Jj. 
Circle 316 on Time-Saver Card 








Features:. Portable source of dry, For more 
compressed air for %” tools, paint 
spray guns, etc. Inlet air filter NEW PRODUCT reviews 
aftercooler in fan circle, drain 


valves, relief valve, filter-regulator, turn to page 162 
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...the occupancy of new, missile-modern quarters by 


WESTON HYDRAULICS, LIMITED 


Now Weston has conquered another kind 
of space problem. Having outgrown our 
North Hollywood address, we’ve put up 
and moved into a completely new home 
in neighboring Van Nuys. 

Designed with one eye on the present 
and the other beyond, the new plant ex- 
pands our service abilities as it expands 
our facilities. There are separate dust-free, 
temperature-controlled rooms for precision 
fitting plus the making and testing of 
“‘LOX-Clean”’ assemblies. We’re also com- 


pletely equipped to develop and test units 
operated with high temperature fluids or 
hot gases, observed by personnel in explo 
sion-proof chambers. And environmental 
testing facilities are complete as can be. 

Here’s something to remember as you 
record our change-of-address. In our entire 
move to Van Nuys, we carried with us our 
dedication to quality in the design and 
manufacture of finely engineered, precision 
made hydraulic and pneumatic equipment 
for aircraft and guided missiles. 


Emcrmermrme |] 


7500 TYRONE AVENUE e VAN NUYS, CALIFORNIA 
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Compactness... 





Automatic ring packing helps solve 


made J-M Uneepac the choice 
for §P Heavy Duty Cylinders 


design problem 








Arrow indicates position of Uneepac in removable packing cartridge. 


for the §P Manufacturing Corporation of Solon, Ohio 


Tu: INCREASING TREND toward aut 


ndustrial processes has been 

ide possible by the development of de 
pendable service-free equipment like S-P 
Heavy Duty Cylinders. Among the de- 


gn features which make S-P Cylinders 
reliable are two Johns-Manville pre- 

ision moulded packings. 

J-M UNEEPAC 


ing provides maximum sealing in mini- 


automatic ring pack- 


pace because each ring is a 


Jouns-MANVILLE 
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cemplete packing unit. This permits an 
overall reduction of the cylinder size and, 
in particular, enables S-P to include a 
quick-change removable packing car- 
tridge. Uneepac is also self-adjusting— 
each ring positions itself automatically 
on adjoining rings. Friction is low because 
when assembled in sets, fluid pressure 
acts upon each lip individually. Lip sec- 
tion is also well supported to prevent 
distortion under pressure. 
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J-M U-Cups are also used in the S-P 
Cylinder as piston head packing. They 
are precision-made for easy assembly, 
accurate fit, efficient sealing, reduced 
friction and long life. 

Uneepac and U-Cups are made in a 
variety of compositions for a wide range 
of hydraulic and pneumatic applications. 
For further information, write to Johns- 
Manville, Box 14, New York 16, N. Y. 
In Canada, Port Credit, Ontario. 
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A NEW CONCEPT 


“BUILDING BLOCK 


Electro-Hydraulic 
servo Systems 






























AMPLUFIER AND POWER SUPPLY 





HYDRAULIC POWER PACKAGE 





SERVO VALVE AND 
HYDRAULIC MOTOR . 





4¥Y COMMAND SIGNAL 


PRE-ENGINEERED 
TO SAVE YOU MONEY 


Standard hydraulic and electrical components are now pre- 
engineered into a series of complete and dependable 
Electro-Hydraulic Servo Systems. Vickers has the most exten- 
sive line of individual “building block” components available 

ige for such systems. Inherent “trim flexibility” makes possible 
systems which will satisfy a very wide range of appli- 
cation... at only a fraction of the cost usually incurred in 
specially engineered systems. A very substantial saving in 
lead time is now possible. 

Vickers “Building Block” Closed Loop Servo Systems 
have proved their merit on machine tools, fabricating 
machines and processing equipment. The amplifier is pre- 
cisely matched to the servo valve torque motor. The work 
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N. Y. CUTTING MACHINERY FOOD PROCESSING FORMING TEST STANDS 

MACHINERY 
VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 

ADMINISTRATIVE and ENGINEERING CENTER 
Department 1474 ° Detroit 32, Michigan 

AATICS 








ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 
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SERVO CYLINDER (OPTIONAL) 


load requirement is continuously monitored by electrical 
feedback devices to insure that directions (command signals) 
are accurately followed at all times. 

Positional accuracy of better than .001 is obtainable with 
a hydraulic motor and lead screw. In many position applica- 
tions, cylinders can be used with similar accuracies. Velocity 
can be maintained within one or two rpm. In addition to 
position and velocity controls now in service, constant horse- 
power and constant tension systems soon will be available. 
Any command signal may be used with these systems. . 
from a simple potentiometer to complete numerical control. 
For further information, ask for Engneering Bulletin No. 
59-75. 








ANTENNA 
DRIVES 


FABRICATING PAPER MACHINERY TEXTILE MACHINERY 


Application Engineering Offices: ATLANTA « CHICAGO* « CINCINNATI « CLEVELAND 
DETROIT* « GRAND RAPIDS * HOUSTON » INDIANAPOLIS « LOS ANGELES AREA 
(El Segundo)* « MILWAUKEE « NEW YORK AREA (Springfield, N.J.)* ¢ PHILADELPHIA 
AREA (Media) « PITTSBURGH AREA (Mt. Lebanon) « ROCHESTER « ROCKFORD 
SAN FRANCISCO AREA (Berkeley) ¢ SEATTLE* « ST. LOUIS « WORCESTER 
Factories also in: Australia, England. Japan and Germany « In Canade: Vickers-Sperry 
of Canada, Ltd., Toronto*, Montreal and Vancouver 








Field Service Headquorters Underlined. Whse. Stock & Repair Branches*. 
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AIR CYLINDERS AND 
CONTROL VALVES 


Cylinders of aluminum bar stock, 
self-lubricating bronze _ bearing, 
seamless brass tubing. Standard 
O-ring seals. 160-psi air, 360-psi 
hydraulic. Cushion cylinders in 2”, 
3” bores. Valves of aluminum alloy 
bar stock. No bosses or mounts 
protrude. Square and rectangular 
design. End cap interchangeable. 
Slots replace sleeve porting holes. 
1%” bore x 1” stroke cylinder, 
with spring return, stainless steel 
rod, bronze bearing. Drawings, di- 
mensions. Ortho-Pneumatic, Oak- 
land, Cal. 
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JIC SYMBOLS CHART 


Punched for hanging, 8%” x 11” 
JIC hydraulic and pneumatic sym- 
bols chart, cross referenced for 
Republic valves. Detailed trimetric 
drawings on wide yellow borders. 
Republic Manufacturing Co., Cleve- 
land, Ohio. 
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PIPELESS HYDRAULIC 
RELIEF VALVE 


Model BTP-175, pilot-operated, 
described in data sheet C-8925. 
Cutaway drawings and parts list. 
Valve sandwiched between direc- 
tional valve and sub-plate. Saves 
space. No extra relief valve piping. 
Double A Products Co., Man- 
chester, Mich 

Circle 402 on Time-Saver Card 


INTEGRAL HP MOTORS 


General-purpose, with flange 
and face-type mountings. Single 
and multispeed designs, 1-200 hp. 
D-C motors and generators, % to 
125 hp, shunt or compound wind- 
ings, interpole construction. Motor- 
generator sets, % to 150 kw. 
Wound-rotor motors for. variable 
speeds or high starting torques, 
low starting current. Secondary 








resistance control. Open construc- 
tion. % to 150 hp. Imperial Elec- 
tric Co., Akron, Ohio. 
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RESERVOIR MAGNETS 


Eight sizes for 10 to 350-gallon 
reservoirs. Basic units have 2 
Alnico magnets, 2 pole pieces, 
mounted on heavy brass tie rod. 
Rods any length. Unit goes through 
2” pipe plug opening. The Kebby 


Co., Rockford, Ill. 
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PRE-FAB VALVE PANELS 


Valve panels assembled by bolt- 
ing together panel sections, each 
providing drilled ports for JIC 
standard gasket-mounted valves. 
Panels serve as valve sub-plate and 
mounting. Cross reference of valves 
and panel numbers. Drawings of 
port connections and dimensioned 
drawings of panels. 30 pages. 
Birmingham Hydraulics,  Inc., 
Hazel Park, Mich. 
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SMALL BORE CYLINDERS 


Small bore air or hydraulic 
cylinders, %%”-2”, 0-500 psi, have 
brass end heads and pistons. Rod, 
ground and polished stainless steel. 
Valve-cylinder combinations, 1”, 
1%”, 1%” bore, 0-300 psi. Con- 
tinuous or intermittent solenoid 
coil duty. Small bore, high pres- 
sure cylinders, 1”-2%” bore, 
0-1500 psi, 1” minimum stroke. 
Mounting data included. Dimen- 
sioned drawings. Bulletins 91017- 
20. Bulletin 91021 covers pressure 
regulators, flow control valves, se- 
quence valves, strainers, and quick 
exhaust valves. 91009 covers 
economy valve-cylinder combina- 
tions. 20 million cycles without 
breakdown. Reconditioned without 
removing rigid piping. Airmatic 
Valve, Inc., Cleveland, Ohio. 
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FILTER MEDIA CHART 


Guides selection of proper engi- 
neering materials and filter media 
for given types of corrosive con- 
ditions. Lists over 125 corrosive 
agents, concentration percentages, 
temperatures, and filter media of 
metallic, plastic, and other design. 
12 pages. PUR-66D. Purolator 
Products, Inc., Rahway, N.]. 
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RETAINING RING MANUAL 

Engineering specification man- 
ual, 40 pages, for selection of ma- 
terials and finishes, design factors, 
charts on rotative speeds and thrust 
loads, and typical layouts. Illus- 
trated. Retaining Ring Division, 
Ramsey Corp., St. Louis. 
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PACKAGED WORK UNITS 

Air cylinder, valve, valve oper- 
ating controls and piston rod speed 
controls combined in one unit. 
Used in packaged work units for 
rotary feed and index tables, dril- 
ling units, drill press feeds, work 
holding devices, and arbor presses. 
Describes company services such 
as engineering aids, wiring dia- 
grams, educational movies, slide 
films, and demonstrations. Other 
bulletins listed. 16 pages. Bulletin 
ML-5. The Bellows Co., Akron, 
Ohio. 
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SELF-SEALING FITTINGS 


Teflon seal for pipe thread fit- 
tings. Needs no pipe compounds. 
Positioning, space problems mini- 
mized. Available for straight thread 
connections. Re-usable to 50 times. 
Tool available for manual spot- 
facing. Tru-Seal Division, Flick- 
Reedy Corp., Bensenville, Iil. 

Circle 410 on Time-Saver Card 
Continued on page 72 
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Ss tor 

dril- 

work eae z 7 . ‘ 

sees. ... Its a no-spill valved coupling by Snap-Tite 

sucn : es 

dia- ee . , 

slide The 15 Series valved coupling automatically snaps off the flow of 
ther : ; the most volatile fluids when disconnected—with no leakage. 
-s - To use Snap-Tite Valved Coupling: : Snap-Tite’s 15 Series valved coupling contains valves in both sec- 

‘Tron, . > . . — . . ° . 

" tions. Thus, the only fluid lost is that which clings to the outer 
metal surfaces. This coupling meets military specifications and can 
be used with fuels and other fluids to 3000 psi working pressure 
and 400°F. Sizes: 14”, 4”, 34”, 1” in 6061T6 aluminum anodized: 
3%” in steel (electroless nickel plated), and 6061T6 aluminum. 


, 


1 fit : Snap-Tite can provide the right valved coupling—with quick off-on 
C it- ° ; A . " ° ° . 

ite a : CONNECT—Full flow instantly action wherever coupling or shut-off is required—for most any use, 
reat : . most any fluid. 

hread ; 

times. . : . For more information, write - 


spot- . “ for Snap-Tite Catalog 15. 
Flick- : ' - : Snap-Tite representatives in 
; - all principal cities 
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GLASS AND METAL 
TUBING CONNECTORS 


Only Teflon contacts fluids. In- 
sert tubing in connector, tighten 
knurled nut to compress against 
fitting. Each size has wide range. 
Tees, elbows, reducers, pipe-to- 
tube adapters, panel fittings. Parts 





Low-cost hydraulic powett The ©frcuit- 
Pak prices hydraulic power competi- 
tively with ait -power, for clamping, 
indexing, “pressing, drilling, welding, 
etc. Get the precise control and pres- 
sures you need, with CircuitPak. 
























lists. Dimensions, drawings. Har- 
old Kruger Instruments, StinéGab- 
—_ i 






ee ee riel, Cal. 
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PAINT REMOVER 


s 7 
Double A Hydraulic Power Units Useful for removing paint from { 
hydraulic reservoirs. One coating 


removes 10 layers. Clings to over- 
PPT A LSS hanging or vertical surfaces. Non- 
corrosive on all common metals. 


Solvents go to base metal, break 
artery bond between paint and metal. 
Remains workable a day or longer’ 


The unique L-shaped Cir- High-pressure water rinse removes. 
film at any convenient time. Bulk 


euit Master design cuts ex- letin 55-7. Turco Products, Inc.” 
ternal mping 40% or more, Wilmington, Delaware. 
elim St arate panels Circle 412 on Time-Saver Card 


ponent is easily gped- =< CHECK VALVES 
‘Fluid from individual : Flexible seal cushions check 
and return lines may be observed while valves. Replace seal to restore 




























the unit is running, for faster trouble-shooting. valve. Closes off internal and ex- 
ternal leakage. Closes around con- 
tamination, can’t be permanently 
indented. Full flow with low pres- 
sure drop. Surge flow protected. 
Specifications. Kepner Products 
Co., Summit, Ill. 
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CONSOLES 
Double A builds complete 
hydraulic-power and_dlee- 


tric-control packages, “pro- 
viding one-stop Shopping for 
the equipment builder. 


ALUMINUM NAMEPLATES 


Can print with typewriter, Cus- 
tom made in one or more colors. 
Various adhesives used. Resists 
extreme temperatures and organic 
solvents. Data sealed in—no raised 








Take advantage of Double A hydraulic developments. Contact your or lowered surfaces. No tearing or 
nearest Double A hydraulic distributor. Or write to Double A Products peeling. Goes around objects %” in 





Co., a subsidiary of Brown & Sharpe Mfg. Co., Manchester, Michigan. diameter. Allied Decals, Inc., 


Cleveland, Ohio. 
Brown & Shar, i Circle 414 on Time-Saver Card 
pe | _ COMPLETE 
| 
HYDRAULICS DIVISION INFORMATION 

GEAR, VANE & CENTRIFUGAL PUMPS ] on Double A 
| 
| 
| 
i 
| 
| 








anenependsananeee, 


GET 











METAL PACKINGS GUIDE 


Packings for pumps, engines, 
and compressors discussed in Bul- 
letin AD-166. Pressure, tempera- 
ture, and other service require- 
ments. Free-floating metal pack- 
ing, metal rod packing rings, metal 

Continued on page 74 


DOUBLE A VALVES (|BS hydraulic 


power units 
GEROTOR PUMPS ASK FOR 
POWER UNITS 


the power unit 
bulletins 
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PROGRESS IN PRECISION FOR OVER 125 YEARS 
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i- 
n 
st By PRE-DIVIDING or breaking up the oil in the first stage before completely 
e. . 
rf atomizing the Lubricant in the second stage. The Spray Mist is then carried along 
Ss 
iT- + . >. s . 
b. throughout the entire pattern of the air stream to lubricate the working parts of 
air-powered tools, cylinders, valves and other pneumatic devices. 
ym VENTURI wiynere nrg POROUS FEEDER Compressed air from the drop line enters the Lubricator to Venturi section 
ng SECTION ELEMENT of the Lubricator Head where the porous. feeder element protrudes into 
er- 
yn- AIR the Air Stream. 
- NLET 
= . SPRAY MIST Small ports in front of the porous feeder permits air pressure transfer on cis 
tal. 4 —_—_ooeo 
rer . TO AIR TOOLS the oil surface in the bowl reservoir. The pressure differential created by 
vers ORT the Venturi forces the oil to rise in the transparent feeder tube, into and 
ules 
nc 3 : F ; through the porous feeder element which PRE-DIVIDES the Lubricant in 
CK i ——— ADJUSTING this first stage, into minute particles of oil. 
UT : NUT 
F The Lubricant now finely divided and saturating the porous feeder ele- 
= e-matranigeermate t, i il d t efficiently atomized f the feed ! 
a FEEDER TUBE ment, is now easily and most efficiently atomized from the feeder ele- 
‘ . ment, at this second stage, by the action of the Venturi on the compressed 
ore 
ex- ANSPARENT air passing through the Lubricator Head. 
on- BOWL ——s> DRAIN 
ntly RESERVOIR COCK The two-stage method incorporated in the ARROW LUBRICATOR insures 
va a fine spray mist for wider ranges of AIR FLOWS at lower pressure drops. 
ucts Illustrates the operation of the 
; ARROW “patented” two-stage, Simplicity of design with only one tamper-proof adjustment provides for 
tamper- proof Lubricator. most efficient, low-cost operation. 
ES 
faci PROTECT YOUR PNEUMATIC EQUIPMENT 
lors. at 
sists the most Efficient and Complete 
~_ AUTOPNEUMATIC CONTROL 
1isec 
mo 8y Avuow 
8” in 
Inc., A choice of fine or coarse grade porous Bronze Feeder Wick as required 
for lubricant or application. A choice of Hand Filling Type Lubricator or 
d a Pressure Filling Type with Button Head Fitting or the ARROW . . . New 
Fully Automatic Filling Type which with the Automatic Drain Trap makes 
DE Complete Conditioning and Avtopneumatic Control completely automatic, eliminating all hand or 
: Control of Compressed Air manual servicing. 
zines, pea 3 
Bul- vueiangs Sentes ™ & Many Types and Models of Single Units and Units in 
ae duces Maintenance and Re- Combination A blies to Meet Specific Requirements. Arr, 
ora pair of Air-Powered Tools, 
so Cylinders, Volves and Other PIPE LINE SIZES— 
at Pneumatic Equipment. Vg ny — Yq" iy" and 1” N.P.T. 
5 
age 74 ' Catalog and Engineering Data Sent on Request, 
13 => 
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SERVO VALVE 


USEFUL 










Electrohydraulic 4-way. Flow- 
LITERATURE balance pilot stage moves with 
ae torque motor flapper, controls 





spool. Equal flows of supply pres- 
sure oil pass through fixed orifices 
on spool sides, to return pressure 





scraper rings, non-floating packing 












ind piston rings, and testing and region through gaps between flap- 
service facilities. Packing space per arms and nozzle faces. Flapper 
recommendations. Lubrication sug movement enlarges one gap, re- 
gestions. Measurement instructions duces other, creates flow differ- 





Photos, exploded views. The Gar ential. Spool moves until nozzles 
lock Packing Co N.Y ce flow equalizes. Dimen- 
e 415 on Time sioned drawing. Cutaway 





Palmyra ters, 





Graphs 
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CARDWELL STANDARD 
HYDRAULIC POWER UNIT 


































SEVERAL HUNDRED POSSIBILITIES! Now, from one Cardwell 
Catalog, you can specify a “‘tailored-to-fit’’ Hydraulic Power Unit 
from a combination of Cardwell standard parts. 







WRITE TODAY for this catalog which describes the new Cardwell 
Hydraulic Program in detail, including drawings, specifications 
and price sheets 

DEALERS and DISTRIBUTORS will want this new program, too! 
One catalog gives you a complete line of Standard Hydraulic 
Power Units. Write or phone... 


















ABRDWELL MACHINE COMPANY 


Franklin at 19th St., Richmond 11, Virginia « Phone Mllton 4-4593 
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of characteristics of pressure and 
flow. Frequency response curves. 
Specifications. Hamilton Division, 
Bendix Aviation Corp., Hamilton, 
Ohio. 
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COUPLING 


When disconnected, coupler and 
nipple valves shut off with no leak- 
age. Only valves and locking sleeve 
move during coupling or uncoup- 
ling. Pressure to 3000 psi; tempera- 
ture to 400° F, Size %”-1%". To 
connect, pull back sleeve, push 
nipple into couper half. Flow starts 
instantly. In a variety of metals. 
Cutaway drawings. Dimensional 
data. Catalog 280B. Snap-Tite, Inc., 
Union City, Pa. 
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FLOW CONTROL VALVES 
Infinitely variable Full 
scale of valve matches system’s 
maximum flow requirement. Ad- 
justments from range to range 
guarded by stops. No flow change 
due to temperature-viscosity 
changes. No external drain. 2 and 
3-port types. Optional: reverse free 


control. 


flow check valve, overload relief 
valve, flow surge elimination ad- 
justment. Bulletin 143B. Denison 


Engineering Division, American 
Brake Shoe Co., Columbus, Ohio. 
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ROTATING UNITS 

Line pressure can’t increase load 
on microlapped sealing faces, held 
together by constant minimum 
spring pressure. Lowers seal face 
friction. Keeps pressure-volume 
factor within limits of material 
used. Stationary seals keyed against 
rotation. Single-row sealed-for-life 
ball bearings hold torque to mini- 
mum. Double-purpose unions cover 
4o”—1%" service for standard or 
siphon operation. Unions for single 
and double-purpose use. Repair 
kits available. Deublin Co., North- 
brook, Ill. 
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For more reviews 
of FREE LITERATURE 
turn to page 168 
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There’s only one place for a cylinder to 
prove itself —on the job—and Hydro-Line’s 
“Production-Proved” design Series R2 
cylinders are doing just that. 

In air operation up to 200 psi or hydraulic 
applications in the 500-2500 psi range, 

they outperform the best of the rest! 











Economical use of quality materials 
coupled with sound basic design give you 
these advantages: 







1 Long, trouble-free life. 


2 Peak operating efficiency. 






3 Low maintenance costs. 






4. Simplified installation. 






You get all these qualities in 
, a complete line of standard 
Ob mg Cylinders for more 












bam 90% of applications 
are available for immediate 
shipment from factory stocks, 
permitting minimum cylinder 
inventories without jeopardizing 
production. Also, even on 
- small orders Hydro-Line offers 

a ( discounts on stock “R2” and 

‘ P “N” cylinders. 


























[ 






Only a few of the advantages of the 

new Hydro-Line Series R2 are shown. But — 

you can get more facts by filling in the 

coupon below or contacting the Hydro-Line \ 
sales engineer near you. Ask to see the 

Series R2 demonstrator for a close-up look 

at a truly efficient design. 






“production- 
proved” 
design pays off 
4-WAYS 


















a 
<— Please send me additional 
VA data on the classes of 
Hydro-Line cylinders checked below, including 
complete information on deliveries from fac- 
tory stocks: 


I t 
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HYDRO-LINE | ! 
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CY ® } N D Loa ad Ss : ( } Series N \Sheanpdiiiy hydraulic, industry 
: | 
i ! 
J | 





“HL 


5601 PIKE ROAD ° ROCKFORD, ILLINOIS 


manufacturers of: high- and low-pressure hydraulic cylinders * heavy- 





standard) 
( ) Series S2 (automotive industry automa- 
tion standards) 
po and Title 
ompany 
City State 
HYDRO-LINE MANUFACTURING COMPANY 
560) PIKE ROAD ROCKFORD, TLLINGTS 








duty air cylinders ° adjustable-stroke cylinders ° dispensing 








cylinders * intensifiers * single-acting cylinders * booster cylinders 
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HANNIFIN COMPANY 


545 S. Wolf Road, Des Piaines, Illinois 





arker SEAL COMPANY 


OS67 Jefferson Bivd., Culver City, California 





Parker-Hannifin now offers a new 
standard at no extra charge—high-pressure 
hydraulic components with straight thread 
port connections* for O-ring type fittings. 
This new standard—assuring a leak-proof 
and drip-free seal—is the most logical 
engineering approach to the problem of 
hydraulic circuit connections. The Joint 
Industry Conference Recommendations 
now State: 

“Fittings that incorporate separate 
synthetic or metal-to-metal seals, or seals 
that seal with pressure should be 
equipped with Unified National Fine 
(UNF) straight thread port connections.” 
And the Society of Automotive Engi- 

neers’ 1959 Handbook states: 


“The S.A.E. straight thread ‘O’-ring 
boss is the preferred port for use in 
hydraulic devices.” 

Both support this new standard—and the 
U.S. Navy Bureau of Ships in MS16142 
(SHIPS) has adopted the S.A.E. Straight 
Thread Boss Design as their straight thread 
standard for use in hydraulic and air 
systems in Naval ships. Such extensive 
support is understandable. The Parker- 
Hannifin straight thread port connections 
combine a built-in pressure sealing device 
with a rigid mechanical connection. This 
contrasts with the loose connection of a 
“backed-off” pipe thread and a relatively 
weak auxiliary sealing device. 

Straight thread fittings and port connec- 
tions are not a proprietary product or 


4 DIVISIONS OF PARKER-HANNIFIN CORPORATION 


Industry's new standard as published in J. 1. C. Recommendations 
(April, 1959) and S. A. E. Standards (1959 Handbook) 





Pe rke 


1732S Euclid Avenue, Cleveland 12, Ohio 


Now available on all Parker-Hannifin 


STRAIGHT THREADS FOR LEAK-PROOF 


design. Although developed by Parker- 
Hannifin, they were immediately made 
available to the fluid power industry on 
a completely open basis. 

They have been thoroughly field tested. 
In the severe service on mobile hydraulic 
equipment, today more than 6 out of 10 
of the port connections are of the straight- 
thread type. 

Now machinery builders and users alike 
are turning to this proved method of port 
sealing. Pipe threads for high-pressure 
hydraulic applications are fast becoming 
obsolete as more and more leading 
manufacturers recognize these advantages 
of straight threads in their production 
equipment: 

No more wedging action with result- 
ing distortion and breakage due to 
over-tightening ... 

No more messy pipe dope and the 
danger that it will infiltrate the hydrau- 
lic system... 

No more leaks because of temperature 
changes or high shock conditions... 

No more failures of costly auxiliary 
seals due to weak, imperfect threads that 
fit on thread run-out. 

Why accept less? Next time you 
order high-pressure hydraulic components, 
specify Parker-Hannifin with straight 
thread port connections and fittings... 
you'll get leak-proof sealing—industry’s 
recommended standard. 


*Mobile equipment spool type control valves are 
all supplied with straight threads. Other compo- 
nents are still available with dry-seal pipe threads. 













































r FITTINGS AND HOSE DIVISION 
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HOW TO CUT DRAIN PERIODS, 








yet improve hydraulic performance! 


Drain periods for a hydraulic system may be extended 
many times over by switching from straight mineral oils 
to a premium oil. 

[his has been proved time and again when the switch 
has been made to Texaco Regal Oil R&O without alter- 
ing any other operating conditions. 

It's obvious that draining hydraulic systems, cleaning, 
and replacing with new oil is costly. If one or more drain- 
ings can be eliminated the additional oil cost would be 
warranted. 

Straight mineral oil may be satisfactory for some 
systems, but tests show that Regal Oil R&O can extend 
the interval between draining at considerable savings. 
This premium oil is formulated to resist oxidation, rust, 
foam, and wear. 

And there’s a bonus! When you do drain, you'll find 
the system in cleaner condition. Save again on make-ready. 


The advantages of switching to Regal Oil R&O are so 
convincing that Texaco has made a film about it. We'll 
be happy to arrange a showing at your plant without 
obligation. Call the nearest of the more than 2,300 
Texaco Distributing Plants, or write to: 

Texaco Inc., 135 East 42nd Street, New York 17, N.Y. 


Tune In: Texaco Huntley-Brinkley Report, Mon.-Fri. — NBC-TV. 
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LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 
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fATTIPS & _Announcing 
THE |YDY AWARD WINNERS 


Each year The APPLIED HYDRAULICS & PNEUMATICS 

Prize Paper Contest, which is open to all readers, pro- \ 
duces papers describing many phases of hydraulic and 
pneumatic design, application, and maintenance. This 

are so year's entries represent advanced ideas in component 

Posen design, machine system application, and theoretical 
2,300 development. These were judged by three outstanding 
sda authorities in the fluid power field: $. H. Durbin, Asso- 
v ciate Chief Engineer, E. W. Bliss Co.; C. H. Cannon, 
Mechanical Systems Engineer, Lockheed Aircraft Corp.; 
and O. S. Perkins, Chief Engineer, Hydraulic Machinery 
Co. Each entry was evaluated on the basis of practi- 
cality, economics, originality, and presentation. 





On the following pages the award winners are pre- 
sented together with the three top prize papers. All 
papers which have received an award or honorable men- 
tion will be published in future issues. 
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HYDROSTATIC CONSTANT SPEED DRIVE 
FOR WIDE SPEED RANGES 


Wide experience is a valuable asset in a design organ- 
ization like Barnes & Reinecke. Frank Acton started out 
with an Aeronautical Engineering degree from Tri-State 
C ye. After working as a tool engineer, he became 
hiet engineer of Portman Machine Tool Co. where his 
yevelopments included variable speed hydraulic trans- 
missions. As general manager of a small aircraft company, 
he supervised development of a 4-place amphibious air- 
plane and in 1948 managed a design program which 
roduced a successful automatic transmission for the 

tated Tucker Corporation. 

After returning to Tri-State for four years as Associate 
Professor of Mechanical Engineering, he took his present 
position as staff engineer working in special machine and 
equipment design and hydraulics. 

European training and experience in automotive trans- 
missions forms the background for Robert Denes's present 

rk. Educated in Hungary, he was associated with the 
government agency there responsible for all automotive 
design. 

Denes designed and built the first torque converter 
transmission produced in Hungary. In 1957 he moved to 

where he continued his automotive work. 

Arriving in the United States, he worked first on trac- 
tor transmissions at International Harvester. At Barnes & 
Reinecke he is project engineer for development of a 
wide-range, constant speed drive. 


HOT GAS SYSTEMS... 
WHAT'S AVAILABLE? . .. WHAT'S THE FUTURE? 


An extensive study of propellants and hot gas genera- 
tion gave Andrew Harris the information for his Second 
Award Paper. He got his academic training in mechanical 
engineering from California Institute of Technology and 
Stanford University where he earned his master's degree. 

Harris's work with Boeing includes analyses of the B-52 
pneumatic system and preliminary design of accessory 
power units for glide missiles and aircraft. He has also 
conducted tests on high temperature hydraulic system 
components to determine friction characteristics of metal 
rod seals. He is now working on accessory power prime 
movers and hot gas generation. 


HOW TO DETERMINE 
PNEUMATIC VALVE RESPONSE 


Donald Grover's experience is in design and develop- 
ment of mechanical and electro-mechanical systems. In 
addition to pneumatic gun charging systems, he has 
worked on mechanical instrumentation involving studies 
of static and dynamic mechanical systems. He. made 
major contributions to the development of Cannonball |, 
the installation, firing, and recovery of a space stabilized 
instrument platform. Mr. Grover has also had experience 
in designing high vacuum systems for a particle accelera- 
tor, and is now project engineer at Armour Research 
Foundation developing a powder-gas operated drive with 
electro-pneumatic starting and braking accessories for a 
20mm gun. 
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Leighton W. Johnson, Chief Engineer, Gunderson Bros. 
Engineering C Portland, Ore. "A Manual Emer- 
gency and Electro Hydraulic Steering System for 
Marine Use 

Robert W. King, Chief Engineer, The Wayne Pum 
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FRANK J. ACTON and ROBERT DENES 


> Barnes & Reinecke, Inc., Chicago, Illinois 


Hydrostatic constant speed 


drive for wide speed range 


Success of aircraft constant speed drives for driving 


a-c generators has made automotive engineers look at their 
possibilities. Heavy, inefficient, d-c electrical systems could 

be replaced by lightweight a-c systems, if 

there were a transmission to convert varying engine speed 

to constant speed to drive the generator. Here's how 

Barnes & Reinecke designed a compact drive for 10:1 speed range. 


A CONSTANT speed drive for a truck, or tractor 
must operate far beyond the usual aviation speed 
ranges. The idle speed ratio of an automobile engine 
may reach 10:1 while aircraft engine ratios are only 
2:1 oF 202! 

he proble m was to design a constant speed drive 
which, together with a 9-KVA_ brushless alternator, 
would replace a d-c generator system. The drive had 
to maintain a constant, 12,000-rpm alternator speed, 
while the engine speed varied over a 10:1 range. The 

spe size of the drive and alternator unit had to 

equal to the size and shape of the original d-c 

rator 

Fortunately, because of the high speed and fre- 

juency at which it operates, the alternator is not large, 
so that the space available for the drive is represented 
by an 84.” long cylinder with an 8” diameter. Some 
of the controls are not incorporated in this unit. High 
efficiency, long life, and overload protection were also 
requirements. 
@ Selecting a hydrostatic transmission—The first 
step was to determine which infinitely variable trans- 
mission could do the job in the limited space. A 
hydrostatic transmission was chosen as most likely 
to meet the requirements. 

The usual variable speed, hydrostatic transmission 
has a pump and motor, either or both of them yari- 
able displacement. The three basic combinations each 
provide a different characteristic. A short analysis 
showed that the combination of a fixed displacement 


motor and a variable displacement pump is best for 
a constant output speed drive. 

The biggest problem was to make the transmission 
small enough. Time and cost for the project were 
limited, so the transmission had to be designed with- 
out major development of any components. 

To start, a straightforward arrangement of fixed 
displacement pump and variable displacement motor 
was chosen. However, it soon was found that with a 





FIG. 2. STRAIGHT-THROUGH HYDROSTATIC DRIVE may 
have multistep, mechanical transmission to reduce speed 
range and size of pump. 
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ALTERNATOR 


INPUT SHAFT 


FIG. 1. COMPACT HYDRO- 
STATIC TRANSMISSION in- 
corporates three variable 
volume pumps, fixed vol- 
ume motor, and two super- 
charging pumps in one 
unit. It also contains a 
speed control governor and 
servo valve. Output speed 
is constant 12,000 rpm. 












CENTRIFUGAL GOVERNOR 
AND SERVO VALVE 




















10:1 input speed range, a variable displacement pump e Straight-through drive—tThis is the simplest, 
and fixed displacement motor required only half of continuously variable hydrostatic drive. It may include 
the total displacement of a fixed pump, variable motor a gear train to convert the speed range of the prime 
arrangement. The transmitted power and the maxi- mover to one more suitable for the pump. With a 
mum operating pressure were considered to be the variable displacement pump and fixed displacement 
same for both. motor operating at constant speed, the pump’s capacity 
The next step was to find a hydrostatic drive which must be the product of input speed ratio and required 
could be kept smaller than a connection of motor motor capacity. For example: for a 10:1 input speed | 
and pump (referred to as a straight-through drive). range, and with a l-gpm, constant displacement hy- 


Input shoft Clutch Output shaft 





Power dividing 
geor train Pump 





FIG. 3. POWER-DIVIDING HYDROSTATIC DRIVE has FIG. 4. MODIFIED, STRAIGHT-THROUGH DRIVE requires the 
planetary gear train which splits the power into two least space and has constant efficiency throughout a wide / 
paths. Mechanical and hydraulic power join at output. range of input speeds. 
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FIG. 5. OVERALL EFFICIENCIES for three hydrostatic 
transmissions. All have 10:1 input speed range, 12,000- 
rpm constant output speed, and 13.5-hp output power. 


FIG. 6. OIL DELIVERY of the modified straight-through 
transmission. Dashed lineeis combined flow of all pumps 
which are delivering. Solid lines show delivery of each 
pump with increasing speed at full displacement and re- 
duced displacement. First auxiliary pump reaches 9000 
rpm and is declutched at 5600-rpm input speed. Second 
auxiliary pump reaches 8300 rpm and is declutched at 
2500-rpm input speed. 


draulic motor, the pump must be capable of supplying 
| gpm to the motor. This means that at maximum in- 
put speed, the pump must be capable of delivering | 
rpm to the motor. However, it must also be capable 
of supplying the 1 gpm at the minimum input speed. 
Input speed is always pump speed or some fixed 
proportion. In any case, the pump must have a vari- 
able displacement of 10:1. At minimum input speed, 
the pump must have a capacity 10 times its capacity 
it maximum speed. Although the pump never pumps 

ore than 1 gpm (the requirements of the motor) 
t must have a physical capability of 10 times this 
amount, so that it may accommodate for the change 
in input speed. 

Connecting a multi-step mechanical transmission 
between pump and prime mover reduces the trans- 
mission size because of the smaller displacement range 
required of the pump. However, a change in pump 
speed requires a change in pump displacement. At 
these mechanical shift points, output speed would 
fluctuate and be difficult to control. 

@ Power-dividing drive—This system (successful 
in automotive transmissions) has advantages of a con- 
tinuously variable drive with low losses. 

Power passes along two separate paths from prime 
mover to load: (a) a fixed ratio path, usually gear- 

b) a continuously variable path through pump 
ind motor 

[his mechanism has differential or epicyclic gear- 
ing as a free gear train to divide and/or to recombine 
power flow. Over part of the range, where the pro- 
portion of power handled by the pump and motor 
is small. overall efficiency is high, because of the high 
proportion of power traversing the gearing which 
has a high mechanical efficiency. Over the remainder 
of the speed range, covered by the transmission, over- 
all efficiency is lower, in some manner proportionate 
to the amount of power traversing the hydraulic sec- 
tion of the transmission. 

Using the proper gear ratio, power can be de- 
creased considerably through the hydraulic section, 
at certain input speeds. Speed of the hydraulic element 
is also reduced, but not in proportion to the power. 
Speed drops faster than the power which must be 
transmitted by the hydraulic path. Since torque is 
the ratio of power to speed, to compensate for the 
disproportionate change the torque transimited hy- 






























































draulically must be increased. Where the gear ratio 
approaches zero, the combined displacement of the 
hydraulic units is then the same as for a straight- 


through, hydraulic drive. 

Depending on gear ratios and speeds, flow of power 
through this type of transmission may change from 
split-path to regenerative circuit. Power flow through 
the hydraulic element is then reversed, and functions 
of the hydraulic units switched, so that the pump 
operates as a motor and the motor becomes a pump. 
This change to regenerative power flow increases cir- 
culating horsepower within the mechanical parts of 
the transmission and drops efficiency suddenly. 

\ power-dividing drive (including the mechanical 

and hydraulic elements) is as big or bigger than a 
straight-through drive, so it could not be used. 
@ Modified straight-through drive Multiple 
pumps furnish a constant supply of oil to the motor 
without any fluctuations throughout the operating 
range. One main pump and one or more auxiliary 
pumps according to the speed range, supply oil to the 
hydraulic motor. The pumps are each driven through 
a different gear ratio. A clutch disconnects each 
auxiliary pump from the driving shaft at a maximum 
speed for that pump. A control system gradually re- 
duces the pump displacement as engine speed increases. 
The main pump’s displacement decreases only after 
all auxiliary pumps reach zero delivery. Pump de- 
livery should reach zero at maximum speed and the 
clutch should then quickly disengage the pump. 

The number of pumps depends on the input speed 
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range and rated capacity of a single pump related to 
the motor demand. For example: consider four iden- 
tical pumps. At maximum speed each delivers 1.25 
times the quantity of oil required by the motor (1 
gpm). The combination would accommodate an input 
speed range of 14.25: 1. 

With a straight-through drive, for the same speed 
range and motor capacity, a 14.25-gpm capacity pump 
would be required. 

e@ System comparison—Table | shows that the 
modified straight-through drive is the smallest of all 
three systems. However, it has advantages only when 


TABLE I—COMPARISON OF HYDROSTATIC DRIVE SYSTEMS 














Hydraulic Capac- 
Total Pump Capacity, . ity, Modified 
GPM* Drive Compared 
Numbert to — 
Input Straight- of Purmps, Capac 
Speed Through Modified Modified | Strai he Through 
Range Drive Drive Drive rive- 7 
1.2:1 1.25 1.25 1 100 
2.8:1 2.8 2.5 2 92 
6.3:1 6.3 3.75 3 65 
14,2: 14.2 5.0 a 40 
32:1 32.0 6.25 6 22 
72:1 72.0 7.5 5 12 
162:1 162.0 8.75 7 6 




















“Motor capacity in all cases is 1 gpm 
}Straight-through drive uses one single pump 
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FIG. 7. MECHANICALLY ACTUATED SERVO VALVE con 
trols flow to pump displacement actuator regulating 
pump deliveries. Cams in control plate actuate pump 
displacement controls in proper sequence for constant 
total output over entire speed range. Pilot valves shift 
when pumps are in zero displacement position. They 
allow snap-action valves to drain clutch cylinders, de 
clutching pumps. 


input speed range is greater than 3:1. The wider the 
speed range, the greater its advantage. 

To compare performance of the three systems, 
typical computations were made. All hydraulic units 
were assumed to have comparable efficiencies, typical 
of axial piston type pumps and motors. Input speed 
range was taken as 10:1. Delivery was fixed at 13.4-hp 
output at 12,000-rpm output speed. The power divid- 
ing drive was assumed to have a planetary gear train 


TABLE II—PERFORMANCE OF HYDROSTATIC 








TRANSMISSIONS 
Relative Size Overall! Relative Input 
of ny Efficiency, Torque*, at Low 
Drive Elements 7 Average— ” Input Speed— % 
Straight- 
Through 100 37.5 100 
Power- 
Dividing 147 67.5 208 
Modified 
Straight- 
Through 46 49.0 102 














*Controls size of mechanical elements, such as shafts, gears, and 
bearings. 
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with a 4:1 gear ratio. 

This analysis (Table I1) showed that under com- 

parable circumstances, the modified straight-through 
drive system is the smallest and has good average 
eficiency, which remains almost constant throughout 
the speed range. Figure 5 compares efficiencies of 
the three systems. 
e How the transmission operates — One main 
pump and two auxiliary pumps—all alike—are coupled 
to the variable speed, input shaft. The main pump 
is driven at input shaft speed; the auxiliary pumps are 
connected through step-up gears with ratios of 1.6:1 
and 3.7:1. All three pumps deliver oil to a common 
manifold, so output pressures are the same. The 
hydraulic motor drives the output shaft at a constant 
12,000-rpm. 

Oil flow required for constant output speed is 
called rated oil flow. Each pump can deliver 1.6 times 
this flow at its maximum speed, about 9000 rpm. 

Figure 6 shows the oil delivery of the pumps as a 
function of the input shaft speed. At 5600-rpm input 
speed, the main pump alone can supply rated flow. 
At speeds from 5600 rpm to 9000 rpm, its displace- 
ment is controlled to maintain constant motor speed. 
Under 5600 rpm, the main pump alone cannot supply 
rated flow. To extend input speed range beyond the 
5,600 ' = 
1:1.6 range, the first auxiliary pump is 
9.000 
brought to supply the additional oil. At point 4, 
in Figure 6, the first auxiliary pump is operating at 
its top speed and zero displacement. Full displacement 
of the main pump and increasing displacement of the 
first auxiliary pump give rated flow from 5600 rpm 
to 2500 rpm (point £) so input speed range is ex- 
tended to 1:4. 

Similarly, the second auxiliary pump extends the 

input range to 900 rpm giving a ratio of 1:10. Under 
900 rpm, all three pumps at maximum displacement 
cannot supply rated flow. 
e@ Transmission construction—The three pumps 
are built into a common cylindrical housing, 8 inches 
in diameter. A double, central gear drives the main 
pump and the second auxiliary pump directly. An 
idling gear connects the first auxiliary pump to the 
central gear. Hydraulically operated, multiple-disc 
clutches disconnect the auxiliary pumps. 

An internal gear type, charging pump between the 
main pump and its gear train replenishes the system 
during starting. A smaller gear pump keyed to the 
output shaft then takes over replenishing. 

The hydraulic motor between the main and first 
auxiliary pumps drives the output shaft through an 
idling gear. The shaft has female splines to fit the 
alternator shaft end. It also drives the speed governor. 

The transmission has face-type seals on both ends. 
An adaptor flange permits mounting on any standard 
engine mounting pad. 

@ Speed control system—This servo system con- 
trols pump displacement to keep output speed within 
specified tolerances. 













Figure 7 shows the three pumps which supply oil 
to the motor. A pressure relief valve relieves this cir- 
cuit when the load rises 10% above rated. A maximum 
pressure valve acts as a hydraulic fuse and dumps oil 
to reservoir in case the relief valve fails. 

Motor exhaust oil passes through a heat exchanger 
and a filter. Both are by-passed by pressure relief 
valves to prevent stalling the drive in case of clogging. 
To keep the filter small, an orifice bypasses two-thirds 
of the flow. 

One charging pump is driven by the input shaft, 
the other by the output shaft. This provides initial 
pressure oil for starting. After the system is full of 
oil and the motor starts to rotate, the rear charging 
pump, operating at constant speed, takes over. An 
unloading valve then disconnects the first pump. Check 
valves prevent back-flow in the charging system, and 
a filter prevents impurities from entering the main 
circuit or control system. 

The error detector of the control system is a sensi- 
tive, low friction, centrifugal governor driven directly 
by the output shaft. It positions the jet nozzle of the 
servo valve. If the output speed is too low, the nozzle 
moves to the right, and the resultant pressure differ- 
ence on the two ends of the valve spool forces it to 
the left. The servo valve then connects the upper side 
of the pump displacement actuator to control pressure 
and the lower side to tank. The actuator then moves 
the control plate to increase pump delivery. As oil 
flow increases, motor speed is also increased. At cor- 
rect output speed, the governor adjusts the servo valve 
nozzle to its neutral position, so the spool resumes 
its neutral position. This locks the pump displace- 
ment actuator. If motor speed increases, the governor 
and servo valve adjust the pump displacement actuator 
in the opposite direction to reduce oil delivery. 

Because each auxiliary pump must be disconnected 
after its displacement has been reduced to zero, each 
is driven through a hydraulically actuated clutch. 
Pilot valves which control these clutches are actuated 
by the pump displacement stem. When an auxiliary 
pump reaches zero delivery, its pilot valve drains oil 
from its snap-action valve. The snap-action valve spool 
then moves right, unloading pressure on its clutch 
cylinder and engaging the clutch. 

When one of the auxiliary pumps must be brought 
back into operation, the pilot valve slowly applies 
pressure to the snap action valve. The snap-action 
valve spool moves left slowly against the spring force. 
As soon as the port of orifice D starts to open, the 
pressure in chamber A suddenly drops to half of its 
previous value because of restrictions E and D in 
the valve. This sudden pressure drop quickly shifts 
the spool left, giving a snap action to the clutch 
actuator. This snap action prevents the clutch from 
continuous slipping. 

A pressure reducing valve regulates pressure to 
actuate the clutches. Since actuating pressure is a 
function of pump outlet pressure which, in turn, is 
a function of pump driving torque, force on the clutch 
plates is just sufficient to transmit required driving 
torque to the pump. This protects the clutch facing 
from rapid wear. oo00 
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ANDREW V. HARRIS 


Boeing Airplane Co., Seattle, Washington 


Hot gas systems... 


what’s available? 
what’s the future? 


The most fascinating area of missile fluid power 
development is hot gas actuation. It generates its own 
pressure from solid or liquid propellant and 

works at environmental temperatures over 1000 F. 


RESENT ways of transmitting 

and using auxiliary power in 
flight vehicles are falling behind 
environment demands. Hot gas Compressed pus 
actuation systems promise a solu- 
tion. As shown in Figure 1, a sys- 
tem has a solid or liquid propel- 





lant, propellant expulsion and 





pressurizing system, metering de- 














vice (for liquid propellant only), 
gas generator, valve, and actuator. 

In some flight vehicles engines 
cannot supply auxiliary power so 


chemically fueled APU’s are Expu/sion tan 
needed to develop mechanical 
power for hydraulic and electrical Monoprope//ant. 


systems. An expensive, complex 
APU is a target for improved 
reliability because of the many 
components and energy conver- 
sions between propellant and load. 
A hot gas system reduces both of 
these. 





Hot gas systems are indepen- 
dent of high environmental tem- 
peratures. All system components, 
except propellant supply, tolerate 
temperatures approaching the hot 
gas—much higher than the peak 
temperature of an uncooled, hy- 
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ee Sane tN FIG. 1. TYPICAL HOT GAS ACTUATION SYSTEM uses a monopropeliant and 
esides powering actuators, the linear ram actuator. Open system which exhausts used gas overboard is more 


gas supply and valving can con- efficient, simpler, and lighter than closed system. 
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trol attitude of an orbital vehicle. The gas produces 
controlled impulse in small nozzles which apply torques 
to the vehicle. 

Analytical and experimental work shows that gas 
servo systems are dynamically feasible. The Dynamic 
Analysis and Control Laboratory at the Massachusetts 
Institute of Technology did much of the initial work. 
Many other organizations are building and testing 
laboratory and prototype gas servo equipment. 
They've found that open systems which exhaust used 
ras overboard are more efficient, simpler, and lighter 
than closed systems which cool, compress, and reheat 
the exhaust from the actuator. 

Gas systems are too expensive for anything but 
flight vehicles where minimum weight, maximum relia- 
bility, and high environmental temperatures are most 
important: and cost of propellants and equipment 
development is secondary. In time, systems may be 
developed for industrial applications. 

@ Propellants—-Low flame-temperature propellants 

1100 F to 2000 F) may be either liquid or solid. 
Solid propellants are for short duration, low power 
systems. Liquid propellants include bipropellants and 
monopropellants. They are for systems which require 
a large quantity. Bipropellants have two separate 
liquids: a fuel and an oxidizer. These react in a gas 
generator to form high temperature, high pressure 
ras. Bipropellants are not recommended because they 
need complicated tanks, and their gas energy is low. 
\t gas temperatures below 1800 F, bipropellants (ex- 





FIG. 2. HYDRAZINE QUANTITY determines method of 
pressurization, either directly in the propellant tank or by 
a pump. Effective specific impulse is total impulse of 
stored propellant divided by combined weight of propel- 
lant, bare tank, bladder, pressurization gas bottle, regula- 
tor, and pump (if used). 











cept cryogenic hydrogen and oxygen) produce no 
more energy than monopropellant hydrazine. 

Monopropellants are unstable compounds that de- 
compose spontaneously at high temperature and pres- 
sure to produce hot gas. Monopropellants such as hy- 
drazine compounds and hydrogen peroxide produce 
gas at temperatures from 1100 F to 2000 F. 

Solid propellant gases contain particles. Liquid 
monopropellants such as hydrazine and hydrogen 
peroxide produce gas without solids. Other mono- 
propellants such as ethylene oxide and normal propyl 
nitrate produce gas containing carbon particles. 

Cryogenic propellants look attractive because of 

their available energy and heat sink capacity. They 
boil at room temperature and below, at sea level 
pressure. They are difficult to store. Typical cryogenic 
propellants are oxygen, petroleum gases, acetylene, 
and hydrogen. Liquid hydrogen is especially attractive 
because of its very high available energy at moderate 
gas temperatures and its effective heat sink capability. 
The available energy of fuel-rich hydrogen-oxygen 
at 1500 F is three times that of hydrazine. The de- 
velopment of small cryogenic tanks will eventually 
make cryogenic propellants practical. 
e Propellant storage and environment— Positive 
expulsion tanks are required for storing liquid pro- 
pellants, since most applications will have zero or 
adverse g environments. They will probably be spheri- 
cal or cylindrical tanks containing bladders. Pro- 
pellant is expelled from the bladder tank by gas from 
a high pressure bottle. Without a positive expulsion 
tank, a gas generator may receive a mixture of vapor 
and liquid. 

Although most gas systems will be built for an 

environment almost as hot as the propellant gases, 
the propellant temperature must be kept below its 
auto-decomposition temperature. It must remain cool 
enough to have a low vapor pressure. A layer of low 
diffusivity insulation, and the heat sink capacity of 
cool propellants will keep it from getting too hot for 
several hours. The outer surface temperature of the 
insulation may be 1200 F without raising the pro- 
pellant temperature above 200 F. 
e@ Propellant pressurization—How much pro- 
pellant is stored determines whether a pump or direct 
pressurization is needed. Figure 2 shows the effective 
specific impulse for various quantities of hydrazine 
supplied at different gas generator pressures. Effec- 
tive specific impulse is the total impulse of the stored 
propellant divided by the combined weight of pro- 
pellant, bare tank, bladder, pressurization gas bottle 
and regulator, and a small pump if used. 

The propellant is supplied from either a high pres- 
sure tank or a low pressure (about 100 psi) tank and 
pump. The weight of insulation and propellant re- 
quired to supply pump power is low. The curve shows 
that a pump supply design is lightest for any quantity 
of hydrazine above 20 pounds. In situations where 
no hydraulic or electric power is available, gas from 
the system gas generator can drive the pump, as shown 
in Figure 3. 

e@ Gas generator—The gas generator (Figure 4) 
where liquid propellant is converted to a gas, is 
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equivalent to the combustion chamber in a gas tur- 
bine. The reaction must be stable during starting and 
steady-state operation. For a solid propellant, the gas 
generator is the propellant storage shell. Reaction 
chambers have been developed for most monopro- 
pellants and some bipropellants to 1500 psi. 
e@ Starting and control—Solid propellants are 
usually ignited by pyrotechnic or squib igniters. 
Liquid monopropellants are started by a variety of 
methods. Hydrogen peroxide decomposition is ini- 
tiated and sustained by a solid silver catalyst, because 
heat alone does not normally decompose it. Hydrazine 
decomposition is set off by squibs, spark-triggered 
combustion with air or another non-hypergolic oxi- 
dizer, or by reaction with a hypergolic oxidizer such 
as red fuming nitric acid. Hypergolic propellants are 
ones which react spontaneously when mixed. No ex- 
ternal energy or heat is required to start the reaction. 
There is no satisfactory catalyst to start hydrazine. 
Past applications of monopropellant hydrazine have 
mostly used thermal and squib starting. 
Proportional servo valves or fast-acting solenoid 
valves have been used to control propellant flow. 
Solenoid valves are pulsed rapidly, and the liquid flow 
pulsation is smoothed in the gas generator. Control 
of cool liquid propellant flow to the gas generator 
may be included in the servo control loop, but each 
servo actuator must have its own gas generator. Keep- 
ing the gas generator outside the servo control loop 
permits a simple, demand-type, narrow pressure range 
control, and a single gas generator for several servos. 
However, hot gas flow to the servo must be metered 
independently. This is harder than metering liquids. 
@ Gas temperature control—Some immediate ap- 
plications of gas servo components cannot operate 
indefinitely at the temperatures of normal hydrazine 
and other propellant decomposition (1800-2000 F). 
Environmental cooling of the gas wastes energy. The 
temperature range of hydrazine (1100 F to 2000 F) 
covers the range of available metals. The system will 
waste gas and will not compete effectively with a hy- 
draulic system unless gas temperatures are ultimately 
extended toward 2000 F. Temperature in a hydrazine 
decomposition chamber can be controlled by a metal- 
salt laden, aluminum oxide catalyst. The catalyst dis- 
sociates ammonia formed in the first step of decom- 
position. This lowers gas temperature without reduc- 
ing the specific impulse as much. There is no catalyst 
for dissociation of oxygen and steam generated from 
hydrogen peroxide. The temperature (and _ specific 
impulse) of hydrazine and hydrogen peroxide can be 
reduced by diluting the propellant with water. 
e@ Hot gas valves—Mechanical, electric, and pneu- 
matic input valves will all be used for utility and 
servo control systems. Industry is concerned with 
servo valves and their difficult development problems, 
because they are an immediate requirement. A valve 
must withstand high environment and gas tempera- 
tures. There will be many kinds of servo valves be- 
cause they must control many types of actuators. For 
example, a piston actuator where the inlet and outlet 
flows are controlled simultaneously will probably re- 
quire a 4-way valve. A gas motor actuator will re- 
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FIG. 4. TYPICAL MONOPROPELLANT GAS GENERATOR. 
Liquid propellant is converted to a gas. Catalyst may be 
needed to start decomposition or for temperature control. 


Torque motor 
: —yritet stage restrictions 


















































































HOT GAS SYSTEMS 





quire a valve to control high energy inlet flow, exhaust 
instantaneously, and reverse the motor. 

lhe two major valve features which should be design 
goals for high performance servo systems are: (a) 
zero-flow (closed center) in all valve stages at zero 
signal, (b) low friction, self-cleaning valve elements 
such as ball or diaphragm-driven poppet. The zero- 
flow requirement is needed to conserve propellant. 
The self-cleaning is required for operation with dirty 
gases. The poppet is required for positive sealing 
of high pressure gases and to reduce sliding friction. 
Figure 5 shows typical 4-way servo valve with poppets. 
@ Actuators—They can be divided into continuous 
flow types and positive displacement types. Continuous 
flow actuators are turbines driving through speed 
reducers. Either reversible turbines (a single turbine 
which can be driven in either direction), unidirec- 
tional turbines and a reversing gear, or double tur- 
bines must be used for reversible output. A double 
turbine has two separate turbines on a common shaft 
to reverse direction. 

Even when the actuator is stalled, gas must flow 
through the turbine for holding torque. Because of 
mechanical complexity and the relatively low ratio 
of input torque to turbine wheel inertia, it may be 
difficult to build a satisfactory turbine actuator with 
the necessary frequency response. 

Positive displacement actuators can be divided into 
linear ram actuators (and their rotary equivalents) 
operating directly on the load and gas motors driving 
through speed reducers. They should be reversible. 
['ypical gas motor types are axial-piston wobble-plate 
motors, nutating disc motors, cam-piston motors, radial 
piston-motors, and vane motors. Types of speed re- 
ducers are gear boxes, ball screws, and worm gears. 
The possibility of servo-controlling the reduction ratio 
of the speed reducer rather than the gas inlet of the 
motor should be investigated, so that the motor can 
run near its torque and speed for peak efficiency. 
Another requirement for speed reducers is that they 
be irreversible. During a snubbing stroke, the motor 
requires only enough gas flow to back off the speed 
reducer and overcome motor friction, but it does not 
absorb energy by acting as a compressor. 

Stiffness is a basic requirement of a gas actuator, 
so that random load variations do not deflect its out- 
put. When the output deflects, the servo valve fights 
it, wasting gas. Irreversibility of the speed reducer 
prevents deflection but still does not improve the 
servos forward loop response. The combination of 
gas motor, with small volumes of gas under compres- 
sion, and speed reduction ratio between motor and 
load has inherent stiffness, in addition to the stiffness 
of irreversibility. A ram actuator, which contains a 
large volume of gas with a low equivalent spring 
constant, does not have a speed reducer between the 
piston and the load. Since the actuator is reversible, 
random loads deflect it more than the gas motor. 
There are no satisfactory actuators which operate 













at propellant gas temperatures for extended periods. 
Several small hot gas servo systems have run suc- 
cessfully for less than a minute with propellant gas 
temperatures as high as 2700 F, because the compon- 
ent materials did not reach equilibrium temperature. 
The major problems of actuators are: (a) linear and 
rotary seals with limited leakage and low friction, 
(b) wear and corrosion, (c) bearings. 

@ Load characteristics—Two of the most promis- 
ing applications for hot gas servo systems are aero- 
dynamic surface control and rocket-motor, thrust- 
vector control. An aerodynamic surface system ma- 
nuevers and stabilizes a flight vehicle. Flight stabiliza- 
tion is the damping of airframe, short-period oscil- 
lations. These oscillations cause maneuver overshoot, 
crew discomfort, and increased dynamic loads on the 
structure. In extreme cases, stabilization may be neces- 
sary to prevent maneuvers or oscillations which would 
destroy the vehicle. During every actuator cycle which 
damps oscillation, the servo dissipates power. 

Gas actuation may also be applied to landing gear, 

brakes, ground steering, flaps, and folding wing tips 
and canard surfaces. 
@ System comparison — Theoretical studies have 
been made of three, idealized systems to determine 
relative propellant consumption. The first is a hy- 
draulic, ram actuator operating from closed, cooled, 
and uncooled hydraulic systems powered by hydra- 
zine APU’s. The second is a gas ram actuator with 
3000 psi, 2000 F inlet conditions. The third is a gas 
motor actuator with irreversible speed reducer and 
1000-psi, 2000 F inlet conditions. Closed-center, servo 
valves and frictionless, non-leaking actuators were 
assumed. 

The propellant consumption of each actuator is 
linear with respect to stroke length. Gas motor ac- 
tuators with irreversible speed reducers and hydraulic 
actuators consume no gas at zero stroke length. Gas 
ram actuators consume finite propellant as stroke 
lengths approach zero. 

If actuators cycle many times for flight stabiliza- 
tion, and only a few times to maneuver the flight 
vehicle, and if the flight stabilization cycle strokes 
are short, the gas ram actuator uses the most propel- 
lant because of low stiffness and numerous deflections 
due to random load variations. The hydraulic ram 
uses a medium amount, and the gas motor, the least. 

The most efficient gas servo will probably use a 
gas motor, but will face numerous mechanical de- 
velopment problems. Leakage must be low in both 
the servo valve and actuator. Friction must be low 
in the gas motor which has low torque, and high 
speed with many sources of friction. However, a gas 
motor may be efficient enough so that moderate fric- 
tion may be tolerated. Gas temperature, friction, and 
leakage must be balanced for highest efficiency. 

Weight of a complete system may ultimately be 
reduced below present hydraulic ram actuation systems 
operating from an APU, regardless of operating time. 
Where mechanical power is available, and the en- 
vironment temperature is not too high, hydraulic 
systems should have an equal or lower total system 
weight than a gas system. Ooo 
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How to determine 
pneumatic valve response 


More and more, designers must actuate mech- 
anisms with rapid-fire signals from a_pro- 
gramming control. Using this procedure devel- 
oped at Armour Research, you can determine 
how long to energize a solenoid valve for 
best operation of a fast cycling air cylinder. 
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FIG. 1. TEST EQUIPMENT for determining valve operating 
characteristics includes a pulse generator to vary length 
of solenoid signal. Valve is supplied with dry nitrogen 
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and pressure pulse lengths. 





C ONTROL signals from a programmer are generally 
small compared to power required for the job 
and some type of servomechanism is required to 
boost power to a usable level. 

One servomechanism is a solenoid valve combined 
with an air cylinder. Response time is very important, 
especially if the machine cycle is short. Valve response 
depends on the time required to energize and deener- 
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through a 1000-psi regulator. Inset shows oscilloscope 
trace of valve closing and opening delay, and electrical 
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FIG. 2. TIME DISPLACEMENT of one typical cycle. Valve 
opens at 27 msec. after electrical signal starts. Pressure 


pulse lasts 43.5 msec. after which valve closes. 


gize the actuating solenoid, and on the mechanical 
and fluid flow characteristics of the valve itself. Appli- 
cations like this, necessitating close timing control 
of valve operation, require a method of accurately 
determining valve performance to compare, and select 
the best one. 

In developing a pneumatic system to actuate the 
fast cycling mechanism, shown in Figure 3, various 
commercial valves were tested. These tests showed 
differences in valve performance which affected inter- 
and system reliability, so we had to 
devise a way to compare and evaluate valve character- 


changeability 


istics to choose the most consistent make and model, 
and to select individual valves. 
@ Momentum returns piston—Cylinder design 
made valve timing critical. To keep the cylinder simple 
and avoid complications of a double acting cylinder 
at the high cyclic rates, we decided to return the 
piston with the mechanism’s momentum. The cylinder’s 
forward end was perforated extensively to exhaust air 
completely before the return stroke. The actuating 
air pulse thus had to be cut off before the return 
stroke started, and preferably at approximately the 
same time that the piston uncovered the exhaust holes. 
The rate of a single cycle is between 900 and 1100 
cycles per minute, or 54 to 66 milliseconds per cycle. 
[he forward piston stroke takes 9/16 to 54 of the 
total cycle time (average 60 msec.), so the air pres- 
sure pulse had to be cut off before 36 msec. from the 
start of the cycle, but not before 23 msec. which is 
the average time at which the piston uncovers the 
cylinder exhaust holes. The time required to build up 
sufficient pressure behind the piston, to start the 
cycle must be added to this basic pulse length. Total 
pulse time is shown in Figure 4. Figure 2 is a com- 
posite, time-displacement record showing the timing 
sequence during one cycle. The length of the air- 
pressure pulse must be within the limits shown in 
Figure 4. If it is too short, not enough air will go 
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to the cylinder, and the mechanism will not cycle. 
If it is too long, the piston will buff or cushion, when 
returning. This removes energy required to complete 
the cycle. 

Length of the pressure pulse to the cylinder de- 
pends on how long the valve stays open. This, inturn, 
depends on: a. length of the electrical pulse to the 
valve, b. valve opening time, from energization of 
the solenoid until the valve opens, and c. closing time 
from the end of the electrical pulse until the valve 
closes. 

Electrical pulse time depends on: a. control unit 
tolerances, b. temperature effects on the control unit, 
and c. its operating voltage. The control unit used 
in these tests gives pulse lengths within the limits 
shown in Figure 5. 

Opening and closing times are individual valve 
characteristics and these had to be accurately known 
to compare individual valves and different makes and 
types of valves, to select valves for this system, and 
to establish specifications for future procurement of 
valves. 

To determine valve characteristics we devised a 
procedure to record individual valve actuations. A 
series of film records was made of each valve at vary- 
ing voltages and actuating pulse times. These were 
then converted into curves similar to Figure 6. The 
vertical line at 29 msec. illustrates one typical valve 
actuation, and notations indicate the operating se- 
quence. 

e@ Solenoid characteristics—Figure 7 illustrates 
magnetic field buildup and breakdown in a typical 
solenoid. Flux density to actuate or pull in a solenoid 
is considerably greater than that necessary to hold it. 
If current is cut off before t,, the solenoid does not 
actuate, but if the current is cut off just at t, or at any 
time after, the solenoid pulls in and remains until flux 
density decreases to ®;. 

Valve opening time is mostly solenoid pull-in time. 
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FIG. 4. PRESSURE PULSE MUST BE LONG ENOUGH to 
FIG. 3. A SINGLE ACTING AIR CYLINDER develops inter- extend piston and rotate roller cam far enough to com 
rupted rotary motion in this system. Vent holes in the cylin- plete a cycle, but it must end before the cylinder begins 
der exhaust air fast and the cylinder is returned to fully its retract stroke. Otherwise there will be buffering or 
retracted position by momentum of the roller cam. Air cushioning of the piston. 
pressure pulse timing is critical for best operation. 


Closing time is mostly solenoid drop-out time. (t, 


' t. or t,—t,) in Figure 7. 
' Factors other than solenoid characteristics affect 
| valve action. For example one type of valve which 7 Limits of electrical pulse length 


was tested has O-rings as sliding seals. These have 


Moximum at which mechanism 


starting and sliding friction. Another type is pilot u 72 Ft eT will cycle without buffing 
operated. This introduces pneumatic delays due to ‘ 
throttling in the pilot section and the time required for 
the build-up of pressure behind the main valve piston. 
Although these other factors can be determined accur- 
ately, only their cumulative effects were important to 
the development of this system. 

e Test equipment—dual-beam oscilloscope with 
a camera attachment recorded valve characteristics. 
Valve outlet pressures were sensed by a 1000-psi FIG. 5. ELECTRICAL PULSE LENGTH DETERMINES PRES- 
strain-gage pressure transducer connected to the valve SURE LENGTH and performance of system. Pulse length 


band (between maximum and minimum) varies with 
temperature and voltage. 





cylinder outlet. A bridge circuit and preamplifier fed 


ee 


the pressure transducer signal into the oscilloscope. 
A pulsing circuit (Figure 8) produced valve-actuating 
pulses of predetermined length. A control voltage was 
monitored by a vacuum tube voltmeter. A 50-amp, 
variable voltage, d-c power supply energized the valves 
FIG. 6. VALVE CHARACTERISTICS were developed from 

film records at varying voltages and actuating pulse 

times. The vertical line at 29 ms. illustrates one typical 
valve actuation. 


through the pulsing circuit. Bottled, dry nitrogen was 
supplied to the valve through a pressure regulator set 
at 1000 psi. 

A vacuum tube voltmeter A trace-indexing circuit 
designed specifically for this purpose was connected 



















to the oscilloscope to index the traces vertically twice, 
once after completion of each of two sweeps. To con- 
fine the recorded information to characteristics of 


the valve alone, and to minimize the effect of down- 
| stream volume on pressure rise at the valve outlet, 
| internal volume of the pressure transducer and as- 


sociated fittings was kept small, totaling only .075 


t cu. in. 
} Before connecting the system, the VTVM was 
: calibrated against a precision d-c voltmeter. The pulse 





generator was then adjusted to the desired range of 
10 to 60 msec. by feeding pulses into a decade counter 
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ind adjusting R., Figure 8. The dial of the generator 
was then calibrated in increments of 5 msec. using 
the decade counter. 

The oscilloscope sweep time was set at 100 msec. 
ind the traces adjusted to trigger on initiation of a 
pulse from the pulse generator. The traces were set 
about 1 em apart, the upper trace adjusted to show 
the start of the electrical pulse by initiation of the 
traces, and the end of the pulse by a discontinuity 
in the trace. The lower trace was adjusted to respond 
to a signal from the pressure transducer. The absolute 

igznitude of the deflection in response to the pulse 
ind pressure signals is not important, but in general 
the larger the deflection of the pressure trace without 
nterfering with the electrical pulse trace, the more 
iccurately it can be read 

With the traces properly oriented, the switching 

rcuit was adjusted so that at the end of the first 
sweep, the traces indexed downward to approximately 
the center of the scope face, and at the end of the 
second sweep they indexed to the lower portion of the 
scope face. On completion of the third sweep, the 
traces would retrace if triggered. so that the circuit 
had to be reset after indexing the camera. 
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e@ Test results—The primary information gained 
from this test is the relation between the valve energiz- 
ing electrical pulse lengths and the valve output 
pressure pulse lengths at various energizing voltages. 
Incidental information, includes: Opening time, clos- 
ing time, and minimum electrical! pulse length which 
will actuate the valve. Above a certain electrical pulse 
length, the relation between the electrical and pres- 
sure pulse lengths becomes essentially linear. On the 
curve of Figure 6 this occurs at about 40 msec. Non- 
linearity at shorter electrical pulses is primarily a 
function of solenoid flux buildup. As the flux ap- 
proaches maximum for the applied voltage, the elec- 
trical and pressure pulse relationship approaches 
linearity. 

The time for pressure rise or fall can be determined 
from the film record shown in Figure 1. But to relate 
this to actual service conditions, the downstream and 
vent volumes and pressures in the test setup must 
duplicate those in the actual application of the valve. 

The choice of electro-pneumatic or electro-hydraulic 
valves for use in fast cycling systems should be based 
on either actual service or simulated service testing. 
This test method permits accurate determination of 
characteristics which affect valve response and suit- 
ability for use in a system. 

The test equipment and procedure must be varied 
to suit individual requirements and problems. Lags 
and distortions of the test system must be kept small 


compared to those of the valve under test. 


FIG. 7. SOLENOID CHARACTERISTIC 
CURVES show build-up and decay 
of flux density, and the relation of 
flux density, time, and the action 
of a solenoid. The formulas express 
the shape of the curves. 


FIG. 8. PULSE GENERATOR CIR- 
CUIT is adjusted for pulses from 
10 to 60 ms. by feeding pulses into 
a decade counter and setting the 
2000-ohm potentiometer. 
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Multiple-speed drive simplified 


Efficient operation of heavy mobile 
equipment frequently involves multi- 
ple speeds. Not so efficient, however, 
is the shifting of gears, the power 
take-offs, clutches and gear transmis- 
sions involved in gaining these 
desired speed levels with mechanical 
drives—not to mention the constant 
maintenance headaches these same 
drives entail. 


Pictured above is one Commercial 
fluid power oil-hydraulic motor that 
now delivers low and high speeds 
efficiently—completely eliminates the 
problems mechanical drives ordi- 
narily involve. , 


Two motors work in tandem 


This Commercial Model “H” tandem 
motor actually involves two single 
motors of equal output mounted on 
one common drive shaft. When fluid 
power from the pump source is 
directed by simple valving into just 
one of the single motors, the shaft 
rotates at the high speed. The other 
single motor on the same shaft 
receives no input and therefore 
merely turns. When low speed is 
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required, the total fluid power 
delivery from the pump is valved into 
both of the single motors. And of 
course motor torque at this reduced 
speed is doubled. This simplified 
control of two speeds—both low and 
high—is possible in either direction, 
forward or backward. 


Each of the single motors in this 
Model “H” tandem motor has one- 
inch gears. With a fluid power input 
of about 15 gpm at 1200 psi, for 
example, when one of the single 
motors receives the entire input, rota- 
tion is 1200 rpm. When the same 
input is split between the two equal 


size single motors, rotation is 600 rpm. 


Model “H” motors are available with 
gears in widths of 1”, 14”, 1%”, 2”, 
2%” and 3”. Any combination of gear 
sizes is practical. 


More than two speeds 


Even three speed operation can be 
obtained with Commercial double 
tandem motors when gears of differ- 
ent widths are used in each single 
motor. High speed operation results 
when the full pump delivery is valved 
to the motor with the smaller gears, 
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intermediate speed when it is all 
directed to the larger gear motor, and 
slow speed when valved to both 
motors. One single motor having 
three-inch gears operating at 1600 
psi at a speed of 1200 rpm would 
develop about 50 h.p. Commercial 
Model “H” motors are recommended 
for continuous duty operation at pres- 
sures up to 2000 psi and speeds up 
to 1800 rpm 


Engineering help available 


Be sure to send for your copy of 
Commercial’s “Oil-Hydraulic Motors 
Catalog H-4”. Further information 
on Commercial’s complete line of 
other fluid power components — 
valves, pumps and cylinders—is also 
yours for the asking, as is technical 
help and assistance from Commercial 
on fluid power applications. 


Address inquiries to The Commercial 
Shearing and Stamping Company, 
Dept. AH-40, Youngstown 1, Ohio. 


LONMUVERCIAL 


shearing and stamping 
















































For versatile Cylinder Control, specify 









Skinner 3- and 4-way Solenoid Valves 





For small cylinders ...Skinner V5 
and V10 air and hydraulic valves. 
Stainless steel construction. Mount in 
any position; can be cleaned with- 
out removal from line. Pressure rat- 
ings to 1000 psi. Available normally 
open, normally closed, directional con- 
trol, multi-directional, quick exhaust 
Orifice sizes: 3/64” to 1/4” 





For double-acting cylinders... Skin- 
ner 4-way V9 valves. Two 3-way 
valves in one housing offered normally 
closed-normally closed, normally open- 
normally open, and normally closed- 
normally open. Available with adjust- 
able flow features for exceptional 
cylinder control. Orifices: 3/64” to 
1/8”. Pressure ratings to 200 psi. 


ti # 


For medium cylinders ... Skinner 3 
way A Series valves. A new line that 
can also be used to operate smaller 
cylinders calling for increased cycling 
speeds. Die-cast, zinc body; stainless 
steel internal parts; mount in any posi- 
tion. Available normally open, nor- 
mally closed, directional control. Pres- 
sure to 125 psi; orifice size, 5/32”. 


Exhaustive lab tests assure that you 
can use any Skinner valve with con- 
fidence. Built to the highest UL stand- 
ards, Skinner valves are completely 
tested and checked to provide the best 
product available. Skinner's testing 
standards meet or surpass those of the 
aircraft industry. 





Coming soon...for larger cylin- 
ders! A new-design, general purpose, 
high-flow industrial line of 3-way 
solenoid valves. These new valves will 
be available in orifice sizes of 3/8”, 
1/2” and 3/4” and will be offered 
normally open, normally closed, or 
directional control in standard and ex- 
plosion-proof construction. Operating 
pressures: 5 to 150 psi. 





A complete line of 2-, 3- and 4-way so- 
lenoid valves. There's a Skinner valve 
for almost any flow application with 
a wide variety of media: air, oil, 
water, inert gases, hydraulic fluids, 
kerosene and gasoline. Orifice sizes 
range from 3/64” to 1”. Pressure rat- 
ings range from vacuum to 3000 psi. 
Explosion-proof models are UL ap- 
proved for Class 1, Group D and 
Class 2, Groups F and G. 


Skinner solenoid valves are distributed nationally 


For complete information, contact a Skinner Representative listed in the Yellow Pages or write us at Dept. 310. 





INNER VALVES 
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Tue theme for this year’s crystal anniversary of the NCIH is Looking 
Ahead to the 1960's. In line with the theme, a new section, Space Hy- 
draulics, was added to the program. The previous section on Presses has 
been changed to Materials Forming Machinery to make it more inclusive. 

Twenty-nine papers will be presented in the two-day session, October 
22 and 23, at the Sherman Hotel in Chicago. They include the latest 
developments in fluid power in industry and in aircraft and missiles. 

The conference is sponsored by Illinois Institute of Technology and 
Armour Research Foundation of Illinois Institute of Technology with 
the cooperation of the NFPA, and the Illinois and Chicago chapters of 
many national engineering societies. Purpose of the conference is to 
exchange information on recent developments in fluid power. 

Director of the 15th Conference is Robert Q. Sharpe, Chief Engineer, 
Industrial, of Socony-Mobil Oil Co. Associate Director is John J. Pip- 
penger, Vice President and Chief Engineer, Double A Products Co. Con- 
ference secretary is Raymond D. Meade of Illinois Tech. 

The program and brief abstracts of the conference papers are given 
on the following pages. 













PROG 


NATIONAL CONFERENCE ON 


THURSDAY, OCTOBER 22, 1959 
8:00 A.M. Registration: Sherman Hotel, Chicago 


9:00 A.M. GENERAL SESSION 
Opening: Robert Q. Sharpe, Chief Engineer—In- 
John T. Ellis, Jr. Bait Wiedases dustrial, Socony-Mobil Oil Co., Conference Director 
; Chairma Chairman 1) Presentation of awards to winners of APPLIED 
mpeneats © Anesmartes Hypravutics & Preumatics 1959 PRIZE PAPER 
CONTEST by Paul Rolnick, Editor and Pub- 
lishing Director, Apptrep Hyprautics & Pnev- 

MATiICS Magazine, Cleveland. 


9:30 A.M. MORNING TECHNICAL SESSION 


1) “Fluid Power in the 1960's,” John J. Pippen- 
ger, Vice President and Chief Engineer, Double 
A Products Co., Detroit. 
“Planning Equipment Expenditures for Profits 
and Progress,” Gerald J. Matchett, Director, 
National Center of Education and Research in 
Dynamic Equipment Policy, Chicago. 
“The Key to Profitable Planning Through Value 
Analysis,” W. H. Wyckoff, Product Planner, 
Os Specialty Transformer Department, General 
Electric Co., Fort Wayne. 


Systems 
“a 12:15 P.M. LUNCHEON 


2:15 P.M. AFTERNOON TECHNICAL SESSIONS 
(all held simultaneously ) 


Components and Accessories 
Chairman: John T. Ellis, Jr., Chief Engineer, 
Hanna Engineering Works, Chicago. 
1) “A Central Hydraulic System for Agricultural 
Machines,” Dr. A. H. Mark, Chief Engineer, 
Advance Design, Massey-Ferguson, Inc., Detroit. 
2) “Flexible Hose for Hydraulic Systems,” D. 
Wendell Fentress, Vice President, Research and 
Development, Flexonics Corp., Chicago. 
c.¢ Miesse 6. R. Teree 3) “Testing Hydraulic Circuits for Preventive 
Py Pete ys Maintenance and Trouble Shooting,” John S. 
Schroeder, President, Schroeder Brothers Cor- 
poration, Pittsburgh. 


Automatic Machine Tools 


Chairman: Dr. Eugene Merchant, Director of 
Physical Research, Cincinnati Milling Machine Co., 
Cincinnati. 

1) “Measuring Electro-Hydraulic Systems,” John 
E. Binsfeld, Instrumentation Group Supervisor, 
and Ray P. Spencer, Asst. Chief Engineer, Ma- 

chinery Hydraulics, Vickers Inc., Detroit. 
2) “Design and Evaluation of Components for 
Industrial Hydraulic Servos,” Dr. C. B. Sung, 
Head, Mechanical Development Department, and 
F. L. Mackin A. S$. Morrow J. R. Farron, Supervisor, Product Engineering 
Chairman Chairman Group, Bendix Aviation Corporation, Detroit. 


Automotive Hydraulic Fluids 


Chairman: Richard J. Bailey, General Manager, 
High Pressure Pneumatics Division, Airdox Cardox 
Products Co., 
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INDUSTRIAL HYDRAULICS 


1) “Air Power and Control in Industry,” Ward F. 
Diehl, Senior Hydraulics Engineer, Process 
Development, General Motors Corp., Detroit. 
Panel on “Good Shop Air Systems,” H. N. Ma- 
bery, Vice President (Sales), Robbins Aviation 
Corp., Los Angeles; J. E. Moody, Manager, Chi- 
cago District Sales, Joy Mfg. Co., Pittsburgh: 
J. D. Kody, Chief Engineer, Imperial Brass Mfg. 
Co., Chicago. 
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Chairman: Ernst Wiedmann, Chief Engineer, The 

Oilgear Co., Milwaukee. 

1) “Variable Volume Pumps and Governing Prin- 
ciples,” Charles O. Breitsprecher, Chief Appli- 
cation Engineer, Hydraulic Division, Racine 
Hydraulics and Machinery Inc., Racine. 

2) “Variable Delivery Pumps in Tracer Controi,” 
Robert L. Fillmore, Manager, Machine Control 
Div., Minneapolis Honeywell Regulator Co.., 
Minneapolis. 


5:45 P.M. CONFERENCE SOCIAL HOUR 


6:30 P.M. ALL-SOCIETY BANQUET 

Speaker: Lt. Steven A. White, USN, Reactor Con- 
trols Officer, USS Nautilus. “The Transpolar 
Voyage of the USS Nautilus,” with movies. 


FRIDAY, OCTOBER 23 
9:00 A.M. MORNING TECHNICAL SESSIONS 


(all held simultaneously } 


Materials Forming Machinery 


Chairman: Melvin G. Sulser, Regional Sales Man- 

ager, Denison Engineering Division, American 

Brake Shoe Co., Chicago. 

1) “Power Spinning,” Garrett A. Visser, Vice 

President, Midwest Automation Inc., Chanhas- 

sen, Minn. 

“Electrical Brains and Hydraulic Brawn With- 

out Servo Valves,” Walter P. Hill, President, 

Walter P. Hill, Inc., Detroit. 

3) “A Pneumatic High Energy Rate Machine for 
Impact Forming,” J. B. Ottestad, Chief Project 
Engineer, Dynapak Div., Convair, Pomona, 


Calif. 
Mobile Equipment 


Chairman: Verne P. Donner, Chief Engineer, Hy- 
draulics, International Harvester Co., Melrose Park 
Works, Chicago. 

1) “Characteristics of Hydrostatic Traction Drives 
For Mobile Applications,” Paul C. Mortenson, 
Director of Engineering, and Kenneth Court, 
Staff Engineer, Mobile Hydraulics Division, 
Vickers Inc., Detroit. 


2) “Elevated Hydraulic Pressures for Mobile 
Equipment,” Wesley R. Master, Director of 
Engineering and Sales, and Hugh T. McGee, 
Marketing Manager, Dynex Inc., Milwaukee. 
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Servomechanisms and Systems 


Chairman: Duncan B. Gardiner, Director of Re- 
search and Development, Vickers Inc., Detroit. 

1) “Application of Servo Valves with Flow Feed- 
back,” Eugene Bahniuk, Project Engineer, Ad- 
vanced Product Development, Pesco Products 
Division, Borg-Warner Corp., Cleveland. 

“A Tape Command Electrohydraulic Machine 
Tool Control,” Peter J. Herzel, Engineering 
Section Head for Industrial Control, Sperry 
Gyroscope Company of Canada, Ltd., Montreal. 


Ne 


Space Hydraulics 


Chairman: C. Charles Miesse, Supervisor, Combus- 
tion Research, Armour Research Foundation, Chi- 
cago. 

1) “The Acceleration Switching Hydraulic Servo in 
Navy Guided Missiles,’ W. Seamone, Super- 
visor, Mechanics and Hydraulics Project, Ap- 
plied Physics Laboratory, Johns Hopkins Uni- 
versity, Baltimore. 

2) “A Gyroscopic Mass Flowmeter,” Dr. Wilfred 
Roth, Director, Roth Laboratory for Physical 
Research, Hartford, Conn. 


12:15 P.M. LUNCHEON 
2:15 P.M. AFTERNOON TECHNICAL SESSIONS 


(all held simultaneously ) 


Aircraft Systems 


Chairman: B. R. Teree, Vice-President Engineer- 

ing, Republic Mfg. Co., Cleveland. 

1) “Hydraulic Filtration as Applied to Electro- 
Hydraulic Servo Control Systems,” John A. 
Farris, Staff Engineer, Aircraft Porous Media, 
Inc., Glen Cove, N.Y. 

2) “Design and Development of Rubber and Teflon 
Hydraulic and Pneumatic Sealing Devices for 
Aircraft,” John C. Bloom, Test Group Engineer, 
Douglass Aircraft Co., Inc., El Segundo, Calif. 


Automotive 


Chairman: Frank L. Mackin, Chairman, Machine 
and Wood Shops and Hydraulics, General Motors 
Institute, Flint, Mich. 

1) “Automatic Braking Control,” Francis Leigh- 
ton, Manager, Industrial Products, Hydro-Aire 
Co., Burbank, Calif. 

2) “Hydraulics in Future Highway Transporta- 
tion,” Robert M. Van House, Engineering Me- 
chanics Dept., Research Laboratories, General 
Motors Corp., Detroit. 


Hydraulic Fluids 


Chairman: A. S. Morrow, Staff Engineer, Shell 

Oil Co., New York. 

1) “Hydraulic Fluid Properties and System Per- 
formance,’ Wm. W. Le Roy, Unit Leader; and 
Richard L. Leslie, Supervisor, Fluids and 
Chemistry Laboratory, Vickers Inc., Detroit. 

2) “Manufacturing Die Casting Machines for Use 
with Fire-Resistant Fluids,” Roland A. Jacob- 
son, Chief Engineer, Kux Machine Co., Chicago. 

3) “How To Successfully Utilize Fire-Resistant 
Fluids in Hydraulic Applications,” Thomas G. 
Smith, Product Development Dept., Chemical 
Division, Celanese Corporation of America, 
New York. 
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summaries of 
TECHNICAL PAPERS 
presented at the 

15th NCIH 


GENERAL SESSION 


hy John J. Pippenger, Vice President and Chief En- 
neer, DoubleA Products Co. 


‘What will be the position of the fluid power in- 
lustry in the industrial spectrum in the 1960's?” 
This is the theme for the opening paper of the confer- 


ence. It sets a reference for the talks and papers that 
follow 

The paper cites a need for high-temperature fluids 
for aircraft and missiles, and new materials to con- 
tain them. Atomic energy requires hydraulic fluids 
that are not effected by radiation. 

More precise servo control systems for aircraft and 
industrial service will appear in the next decade. 
Better housekeeping will reduce maintenance and 
equipment downtime. 

More efficient hydro-kinetic drives will be used in 
iutomobiles, and. pneumatic suspension systems will 
replace springs. Pneumatics will also be used ex- 
tensively for remote control on mobile equipment. 

Progress will be made, not only in new materials, 
but in better use of existing materials. 


COMPONENTS AND 
ACCESSORIES 


e@ A CENTRAL HYDRAULIC SYSTEM FOR 
AGRICULTURAL MACHINES 

hy Dr. A. H. Mark, Chief Engineer, Advance Design, 

Vassey-Ferguson, Inc., Detroit. 


Agricultural implement manufacturers have rapidly 
accepted hydraulics to actuate devices. Very early they 
had to find ways to provide the necessary drive and 
fluid sources for the individual circuits. Early systems 
incorporate a separate pump, valve, and other ac- 
cessories for each individual circuit. As the number 
of circuits increase to three or more, and follow-up 
circuits are required, a central hydraulic constant 
pressure system offers an economical and practical 
solution. 












These abstracts 
were written by speakers 
at the NCIH 

for quick reference. 
Complete conference 
proceedings 

will be published 

in a bound volume 

early in 1960. 


This paper deals with the development and applica- 
tion of a constant pressure system for a S. P. Com- 
bine Reaper-Thresher. Some of the advantages, dis- 
advantages, and problems are discussed and com- 
pared to a similar machine with a constant displace- 
ment system. The design of the central system was 
considered as a whole with special attention given to 
reliability. System leakages were kept low to eliminate 
the need for an oil cooler and good filtration was 


| 





A. H. Mark D. Wendel! Fentress 


necessary to minimize wear. The resistances of each 
circuit were matched to the pump performance char- 
acteristics for priority demand and circuit control. 
Thorough testing of the units in the laboratory and 
field were necessary before general acceptance. The 
introduction of such a system on a machine required 
not only good quality control at the factory but a 
well coordinated product education and service pro- 
gram for the dealers and farmers. 


@ FLEXIBLE HOSE FOR HYDRAULIC SYSTEMS 
by D. Wendell Fentress, Vice President, Research and 


Development, Flexonics Corporation, Chicago. 


Hydraulic hose may be divided into two principal 
types, metallic and synthetic. Metallic hose may be 
fabricated from any sufficiently ductile alloy available 
in the form of thin wall tubing. Synthetic hose may be 
manufactured from a large number of elastomeric 
and polymeric compounds. Hydraulic hose may be 
further divided into types depending on construction, 
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Specify the 


With Extras ... At No Extra Cost a ae 
1. ROD SCRAPER 


METAL PISTON pro- 
h tects rod packing, cylinder bore 
and rod surface by remoying all 





wd Spacemaken 


r- 
foreign particles. = e e 

1. for longer, more efficient cylinder service 

d 2. NEW “SUPER” CUSHION for air or 

- a a nee You too—can reduce replacement expenditures 


CUSHION for oil. . . nan . 
d _— —lower maintenance costs with the T-J Space- 


. 3. HARD CHROME PLATED CYLINDER maker cylinder line. Designed and engineered 

BORES AND PISTON RODs for greater for ruggedness, and accuracy of operation, the 

o protection and reduced wear. Spacemaker assures longer, uninterrupted 
operation. 

4. ONE PIECE PISTON assures better 


\ > CN. ~ ‘2 ‘ 7 »li i ‘ = ; .-y . tt . 
alignment, longer bearing and pack- The T-J Spacemaker eliminates tie-rods, gives 


ing life. greater strength, saves space ...and reduces 
j costs in all push-pull operations. Immediate de- 
ue 5. FORGEDSOLIDSTEEL HEADS through- livery in a complete range of styles and capac- 
out entire line. ities ...air or oil. Write for Bulletin SM 155-4, 
today. The Tomkins-Johnson Company, Jackson, 
al 6. PILOTED PACKING GLAND with extra Michigan. 
be long bearing for additional strength 
le and support to piston rod. 
be 7. NO TIE-RODS TO STRETCH—gives 
ic you 360° port rotation . . . less TOMKINS-JOH hot @) 
space used . . . full strength. 
be RiviTOR AiR AND HYDRA YLINDER TTER Guile 
n, 8. STREAMLINED DESIGN . ., operating ' 








pressures to 200 PSI, air; 1,000 
PSI oil, non-shock. 
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reinforcement, end fittings and method of fitting 
attachment to the hose. 

The flexible hose industry is constantly striving to 
develop new types of hose for both today’s and to- 
morrow’s application. Development programs are cur- 
rently under way at Flexonics Corporation on two 
advanced types of hose for hydraulic systems. One 
is synthetic hose with “spiral wrap” wire reinforce- 
ment capable of operating at much higher pressures 
than wire braid reinforced hose and with several 
time the impulse life of conventional hose. Secondly, 
the inability of conventional metal hose to withstand 
cyclic hydraulic impulse has been overcome by a 
radical new concept in metal hose design. A hydraulic 
hose which can withstand impact even in high tem- 
perature systems has been developed. 


@ TESTING HYDRAULIC CIRCUITS FOR 
PREVENTIVE MAINTENANCE AND 
TROUBLESHOOTING 

by John S. Schroeder, President, Schroeder Brothers 

Corporation, Pittsburgh. 


Describes Methods and Equipment for Flow- 
Pressure-Temperature Testing of Hydraulic Circuits 
“On Machine” without component removal. 

Simplified connection and procedures are illustrated 
for typical circuits. 

Field experiences and maintenance cost improve- 


ments are quoted. 





t 


John S. Schroeder 


AUTOMATIC 
MACHINE TOOLS 


@ MEASURING ELECTRO-HYDRAULIC SYSTEMS 
by John E. Binsfeld, Instrumentation Group Super- 
visor, and Ray G. Spencer, Asst. Chief Engineer, Ma- 
chinery Hydraulics, Vickers Inc., Detroit. 


Ward F. Dieh/ 


The theme of this paper is defining performance 
characteristics of machine tool hydraulic servo com- 
ponents through advanced instrumentation and test- 
ing. To pursue this topic, a constant machine feed or 
velocity system is analyzed. After the requirements 
of the system are established, the specification of the 


servo components will be made. The instruments and 
test techniques for evaluation will be described. This 
will include both the component and closed servo loop 
tests. Emphasis will be placed on the instrumentation 
aspects. The measurements of this typical system will 
suggest many techniques for the general means of 
instrumentating hydraulics. 


@ DESIGN AND EVALUATION OF COMPONENTS 
FOR INDUSTRIAL HYDRAULIC SERVOS 

by Dr. C. B. Sung, Head, Mechanical Development 

Department and J. R. Farron, Supervisor, Product 

Engineering Group, Bendix Aviation Corporation, 

Detroit. 


This paper attempts to establish the design criteria 
for industrial hydraulic servo components with the 
aim toward evolving components that permit simple, 
straightforward applications to a wide variety of auto- 
matic machines, thereby minimizing systems engi- 
neering effort and achieving maximum economy. 

Major emphasis is placed on key building blocks 
such as control valves, motors, and transmissions. 
Design considerations such as high performance, in- 
sensitivity to the environmental conditions, provision 
of maximum flexibility in the over-all machine design, 
and minimum interaction with other components in 
the system are stressed. 

Design techniques for achieving established goals 
are reviewed which, in essence, are applications of a 
systems approach to component design. Examples of 
components are cited with their design features 
enumerated. 

Finally, component evaluation from a systems view- 
point is discussed with typical examples of perform- 
ance measurement. 


PNEUMATICS 


e AIR POWER AND CONTROL IN INDUSTRY 

by Ward F. Diehl, Senior Hydraulic Engineer, Prog- 
ress Development Staff, General Motors Corporation, 
Detroit. 


Air is now being used on power and control appli- 
cations that would not have been considered practical 
a little more than a decade ago. 

The great demand for low cost dependable actuating 
devices has given the air component manufacturers 
incentive to develop and supply industry with better 
equipment. 

Quality components combined with the simplicity 
and dependability of air have made it practical to 
build fixtures and machines that are completely con- 
trolled and powered by air. 

This paper will discuss such applications and reasons 
why air has been used to some degree on a high 
pereentage of special industrial equipment. 


@ GOOD SHOP AIR SYSTEMS 
by H. N. Mabery, Vice President (Sales), Robbins 
Aviation, Inc., Los Angeles; J]. E. Moody, Manager, 
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Squeeze down on expensive U-Packing 
with IPC’s revolutionary 


“GUIDE-U-PAK”’:. .the packing 
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Custom designed for your application... 


MQ 


MX \ QQ 
_ oO QW G 








with a built-in bearing ! 


A new engineering concept for hydraulic systems seal- 
ing! . . . IPC’s GUIDE-U-PAK is a bonded case U 
packing that really puts the squeeze on expensive, 
complex U packing assemblies. Follower plates or 
back up plates with their high cost drilling, machin- 
ing and fitting are eliminated. Moreover, GUIDE-U- 
PAK supplies its own bearing . . . riding smoothly on 
a close tolerance brass**case. You can end the prac- 
tice of machining a wear sleeve on the piston surface, 
too! GUIDE-U-PAK is press fitted on the piston. 
The “custom approach” in packings and seal manu- 
facture, which typifies all IPC products, has brought 
this development through extensive testing. Precise 
manufacture means that you can specify critical tol- 
erances for both ID and OD measurements or we will 
be glad to analyze your problem . . . recommend 
specific sizes. By establishing these limitations you 
can be assured of exact bearing surface and press fit. 
For your next hydraulic sealing problem investigate 
GUIDE-U-PAK. You'll be pleasantly surprised! 





9 PATENT PENDING 


% Rother materials 
are available. 
Write for details. 


INTERNATIONAL PACKINGS CORPORATION 


© IPC 


October, 1959 
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High pressure 
relief valve 


Assure 
BETTER PERFORMANCE 
in any 


HYDRAULIC SYSTEM 


Controlled tests have proved that Lisle Magnetic Plugs 
prevent fouling of valves and increase pump life up 
to 300%. 


Installed in the flow path or sump, the Lisle Magnetic 
Plug picks up ferrous metal particles; prevents them 
from interfering with the proper functioning of 
hydraulic systems. 






Write for Catalog 
and Test Samples 
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Chicago District Sales, Joy Manufacturing Company, 
Pittsburgh; J. D. Kody, Chief Engineer, Imperial 
Brass Manufacturing Company, Chicago. 


The Selection, Installation, and Operation of 
Air Compressor Equipment in a New Plant 


There is no magic formula for use in selecting the 
compressor size. The capacity must be arrived at by 
first determining the number of air using devices, 
volume of air each will use, load factor for each 
device and the overall plant load factor. Charts and 
illustrations will be used to assist in this selection. 
The type of drive and starter will depend upon: size 
and type of compressor, power factor required and 
local power service. 

Drawings are used to illustrate a properly designed 
compressed air system which will take into considera- 
tion: number and size of units, expansion of system, 
cooling water requirements and location of accessories. 
The Air Distribution line must be large enough to 
prevent pressure drop and should include properly 
designed branch lines, valves, drop legs and conden- 
sate traps. 


Oil and Water Removal 


The selection of equipment for the removal of water 
and oil from pneumatic systems depends upon work- 
ing pressure, flow rate, required dryness, required 
maximum oil vapor content and operating period— 
Continuous or intermittent. 


PUMPS 


@ VARIABLE VOLUME PUMPS and 
GOVERNING PRINCIPLES 

by Charles Breitsprecher, Chief Application Engineer, 

Hydraulic Division, Racine Hydraulic & Machinery, 

Inc., Racine, Wisconsin. 


In designing a hydraulic system for a particular 
application, the designer must decide upon the basic 
approach. This paper covers the various factors neces- 
sary for any hydraulic circuit to achieve the greatest 
efficiency and economy for the machine. 

Constant displacement and variable volume open 
and closed systems are defined so that comparative 
information can be presented. Detailed consideration 
is given to the many aspects pertinent to the selection 
of variable volume pumps and pump control devices 
as well as operating principles. 

The pressure compensating control, one of the most 
popular of the many control devices available for 
variable volume pumps, is presented in detail. Another 
control device highlighted is the flow rate compen- 
sating control. Both of these devices, used inde- 
pendently or in conjunction with one another, are 
stressed as the system designer’s key to efficient, 
economical and highly-accurate hydraulically-powered 
machinery. 

The discussion covers the relationship between con- 
trolability at the pump versus a multiplicity of valves. 





















APPLIED HYDRAULICS & PNEUMATICS 






YOUR SPECIAL VALVE 
MAY ALREADY BE IN PRODUCTION 


The Barksdale valves shown on this page 









































represent some of the over 1000 typical 
examples of modifications developed for the 


Ww 10,000 PS! 
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special requirements of original equipment 

















| id ted 
Shut-off valve. sie bis Sen manufacturers. 
@ spring centered , = , a . - 
od mm We are interested in ‘‘Specials’’ and can 
valve. 





produce them economically, because the 





“Shear-Seal"’ design is exceptionally adapt- 














able. 
: If you have a special valve requirement, call 
v 
3000 PSI 3-way your Barksdale representative and ask to see 
@expiosion-proo 
Ss ssneadt oietite. the scores of existing modifications in Special 
i hw Valve Catalog SV-158 and Remote Control 


3000 PS! Dual 3-way, 
3-position manual 


aon later-flew valve. Catalog RV-958, or write and outline your 





















special requirements to: 
CONTROL VALVE DIVISION 


VW arksdale valves 


‘ 
5125 ALCOA AVENUE ¢ LOS ANGELES 58 © CALIFORNIA 


3000 PS! 4-way 
non inter-fiow 
manual vaive 
built to military 
specifications. 



















































TO FIND THE BARKSDALE REPRESENTATIVE IN YOUR AREA 
LOOK UNDER “VALVES” IN THE CLASSIFIED SECTION OF THE 
FOLLOWING PHONE BOOKS: Ls 
Michigan, Detroit 
1500 PS! 4-way Alabama, Birmingham Minnesota, Minneapolis 
spring centered " . 
scanene aioe ity Arizona, Phoenix St. Paul 
built le ee California, Los Angeles Missouri, St. Louis 
Sect. 4000 P81 4-wey Oaklond Kansas City 
cylinder operated. San Diego New Jersey, Jersey City 
"7 San Francisco New York, Buffalo 
San Mateo Manhattan 
Connecticut, Bridgeport Syracuse 
Hartford North Carolina, Charlotte 
, x Stamford Ohio, Cincinnati 
~~ “as Dist. of Columbia, Washington Cleveland 
Illinois, Chicago Oklahoma, Tulse 
Rockford Oregon, Portland 
1500 PS! 4-way Rock Island Pennsylvania, Philadelphia 
spring centered . : . 
samen diies wilt Indiana, Indianapolis Pittsburgh 
ow a lowa, Davenport Tennessee, Memphis 
acelin a Kansas, Wichita Texas, Amarillo 
Kentucky, Lovisville El Paso 
1500 PS! manifold mounted Lovisiana, New Orleans Houston 
manual volves on a sub bose with . * 
Sais i> dence ond coliel watemn. Maryland, Baltimore Washington, Seattle 
Massachusetts, Boston Wisconsin, Milwaukee 
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TROMBET TA SOLENOID CORP. 


MILWAUKEE WISCONSIN 
U.S.A 
329 N. Milwaukee Street ¢ Phone BRoadway 1-8347 
NA-700 LINE OF SOLENOIDS 
The ultimate design in 
Guided T Plunger Solenoids 





Developed in 1952 
Patented March 10, 1959 


Patent No. 2,877,930 





WE DESIGNED THEM! 
WE DEVELOPED THEM!! 
WE PATENTED THEM!!! 

THEY ARE OURS! !!! 











Mounting holes 


Flush rivets Plunger 










Stainless 
steel 
guides 


\ 


Three point 
contact 








Stainless steel retainer 


Coil Coil liner 





No clatter! No chatter!! 
FEATURES 


Positive three point contact 
Heavy stainless steel guides 


RESULTS 
Longest life expectancy; reliable operation 
throughout entire life; silent operation in sealed 
position; mountable in any position, at any angle; 
no heavy grease required to cover up poor design; 
no grunting when mounted horizontally. 


AVAILABLE 

In a multitude of standard sizes, pull or push 
type; also custom built to satisfy customer’s 
requirements; also for OEM, and replacement 
trade. 

TROMBETTA has the original solenoid. 

Don’t let anyone sell you imitations. 
Request additional information. 


“TROMBETTA” 


is the answer to: 


| ALL SOLENOID QUESTIONS 
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Flexibility in regulating pressure, flow rate, and di- 
rection are illustrated by actual examples of applica- 
tion. 


@ VARIABLE DELIVERY PUMPS IN 

TRACER CONTROL 
by Robert L. Fillmore, Manager, Machine Control 
Division, Minneapolis-Honeywell Regulator Company, 
Minneapolis. 


What is believed to be the first application of vari- 
able delivery pumps in tracer control is described. A 
large vertical roll-forming machine requires position- 
ing of opposed working rolls, with vertical and cross- 
slide feed rates proportioned according to tracer sig- 
nals, and with resultant tracing speed varied directly 
with spindle RPM for constant surface feed. Also re- 
quired are vertical synchronization of the two tool 
heads, automatic control of tool attack angle and 
automatic variation of spindle RPM to maintain con- 
stant SFM at varying work radius. Distinctive of the 
application are the high tool load forces requiring 
high pressures and high power inputs controlled for 
accurate and relatively fast corrections of feed rates 
(tool positioning). Minimal lags in the servo system 
proper permit maximum utilization of the variable 
delivery feature for fast, accurate control response 
with high mechanical (hydraulic) efficiency. 





, 





Garrett A. Visser 


Robert L. Fillmore 


MATERIALS 
FORMING 
MACHINERY 


e@ POWER SPINNING 
by Garrett Visser, Vice-President, Midwest Automa- 
tion, Inc., Chanhassen, Minnesota 


Real progress in the machine design for spinning 
equipment began with the increasing use of hydraulics 
power together with the improvements made by steel 
companies with the introduction of controlled duc- 
tility in metals. 

Today, modern products in every category require 
cylindrical, tubular, conical, spherical and parabolic 
shapes. Many of these parts can be produced with 
production spinning machines. 
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AUTO-PONENT 


Designer’s Fact File 
HYDRAULIC 
FULL FLOW VALVES 


from DENISON 


HYDRAULIC CHECK VALVES fT state 


Le 























Used in hydraulic 
systems to block the 
flow of oil in one | 
direction but allows 









A complete line: Ve”, 4”, ¥e”, Y2”, and 34’ female Dryseal 
Pipe Sizes in all models and types. Equivalent Aeronautical 
Tube Sizes on special order. 





MINIMUM PRESSURE DROP AND POWER LOSS .. . Oversize 
free flow in reverse ports and passages give maximum flow at minimum pressure figd*',£ Steneere 
: ; hie drop, insure greater accuracy and response in hydraulic or » wes im heesie 
direction. Utilizes large volume air cylinder control. - : 
: EASY FLOW ADJUSTMENTS under ful! pressure. Seal located 
spring-loaded Ppop- at port to eliminate air or dirt traps. Gland structure equally ‘ 
et. held on seat. effective on pressure or vacuum. 
P : SENSITIVE, CHATTERLESS BALL CHECK . . . Patented design e 
Pressure on poppet insures rapid ball movement to open or close at low differ- gieniun intial 
; ; , ; entials rn « Coentret 
moves it off seat, allowing flow at cracking pressures FORGED BODIES permit higher pressures with wide safety fue e mea Am 
¥ ; = 1e ity a margins. Aluminum—3000 psi; Steel and Stainless Steei— 
of 10-30 psi dependent on velocity of flow. For pres 5,000 psi. Pressure ratings based on better than 5 to 1 y/ 
sures to 5,000 psi. safety factor. All internal parts are Stainless. Write for __ a 
illustrated catalog Pris ac) 
Write for full details in Bulletin VC-1-B. TYPICAL APPLICATIONS 
pintction oF OnTROL eas ey Shes sist flew Cen oa 
oF ~~" val ‘ew eatre 
DENISON ENGINEERING DIVISION mes Sd Recaie Verve fer 


CLOSE CONNECTION pane! mounting 





American Brake Shoe Co. mms 
| jescs = 
1166 Dublin Road * Columbus 16, Ohio ql jan ica) 
een 
Controlling Double Controlling Single sete cis uowetan. 
Acting Cylinder cum  heting Cylinder 





HYDRAULIC PRESSES 


PUMPS e MOTORS e CONTROLS DENISON a) "9 919 GRANT STREET 


| __|BELLWOOD (Chicago Suburb) ILLINOIS 


Denison 3 ond “ Den m HydrOlLics are regis ptered 
trade Bea ison Eng. Div.. ABS 





NEW DESIGN IN HYDRAULIC 





@ Maximum sealing, minimum wear e Efficient at pressure from zero to 


10,000 p.s.i. 


@ Even distribution of pressure over 
@ 50 standard sizes (34" to 9!/,") in the sealing surfaces 


stock @ Simple fixed depth housing 
SCN-Ring before SCN-Ring sealing 


pressure is applied. under pressure. @ Fully resistant to hydraulic oils @ Easy to fit 


@ Saves space, reduces machining 








Write for Technical Brochure R28/SCN6 


RONALD TRIST & CO. LTD., Dept. SCN/6 BATH ROAD, SLOUGH, BUCKS, ENGLAND. 

(A Company of the Bell’s Asbestos and Engineering Group) Telephone: Slough 25041 Telegrams: Resvalar, Slough. 
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Each is impregnated for a particular hydraulic ap- 
plication. For example, one is soft and flexible for 
low pressures; another is semi-rigid for intermedi- 
ate pressures; the third is firm for high pressure, 
heavy duty jobs. 

In any of three leathers — BITAN* (retan), 
chrome, or oak — Garlock can furnish a complete 


line of specially-impregnated “U” and “V” pack- 
ings, molded cups, discs, washers, gaskets, flange 


(Carntocx 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 





MORE ABouT THE GaRLOcK 7099 


These cups 
















are all 
leather, 
but they 
are not 
alike... 


or hat packings. Sizes range from 14” O.D. leather 
washers for needle valves to 99” O.D. “U” packings 
for heavy-duty hydraulic service. 

Make sure you specify the right leather. Talk it 
over with your Garlock representative. He will 
recommend from “the Garlock 2,000” ... two 
thousand different styles of packings, gaskets, and 
seals for every need. Call him, or write for Leather 
Packing Folder AD-121. 


*Registered Trademark 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 


For Prompt Service, contact one of our 26 sales 
offices and warehouses throughout the U. S. and Canada. 








Canadian Division: The Garlock Packing Co. of Canada Ltd. 
Plastics Division: United States Gasket Company : 
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€2Circle 55 


To reduce frictional drag toa minimum and to pro- 


long the life of O-rings, three back-up rings of 


TEFLON TFE resins are used in the accumulator of 
a hydraulic cranking system (shown above). The 
accumulator operates at pressures up to 3,000 p.s.i. 
and the back-up rings of TeFLON TFE resins pre- 
vent the extrusion of the relatively soft O-rings. In 
operation, some of the TEFLON TFE resin is de- 
posited on the O-rings as they move about the 
groove, further reducing friction drag. 


The exceptionally low static coefficient of friction 
of TFE resins—only 0.04—is one of the reasons why 
back-up rings made of TFE resins help assure effi- 
cient, trouble-free performance in any application. 
They provide longer life, safer and more reliable 
operation and reduced maintenance problems in 


@pi> TEFLON 


Look for back-up rings of TFE resins 





everyday seal designs, as well as in applications that 
involve adverse conditions, like temperature ex- 
tremes or corrosive problems. 

When considering the time spent in the design, 
manufacture and installation of seals for use in 
hydraulic systems, it is sound economic practice to 
put a quality material at the heart of the seal. Find 
out more about the unique advantages offered by 
TFE-fluorocarbon resins in back-up rings and in 
all types of seals. For product and design informa- 
tion consult your local supplier. Look for him under 
‘*Plastics—Du Pont” in the Yellow Pages, or write 
to: E. I. du Pont de Nemours & Co. (Inc.), Adver- 
tising Department, Room T-310, Nemours Bldg., 
Wilmington 98, Delaware. 

In Canada: Du Pont of Canada Ltd., P. O. Box 660 Montreal, Que. 


TEFLON is Du Pont's registered trademark for 
its fluorocarbon resins, including the 
TFE (tetrafluoroethylene) resins discussed herein. 


TFE-FLUOROCARBON RESINS 


BETTER THINGS FOR BETTER LIVING 


THROUGH CHEMISTRY 
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Since 1873, approximately 50 patents have been 
issued for various methods of forming metal by means 
of spinning. With the latest type of hydraulically 
operated power spinning equipment it is now possible 
to form a variety of deep shells. 

The presentation will show the evolution in the 
design of spinning machines and will describe the 
hydraulic circuit for the latest all purpose power 
spinning machine. 


@ ELECTRICAL BRAINS AND HYDRAULIC 
BRAWN WITHOUT SERVO VALVES 

by Walter P. Hill, President, Walter P. Hill, Inc., 

Detroit. 


This paper describes a unique hydraulic control 
system for numerically controlled drilling and tube 
bending machines. The system utilizes electrical de- 
vices for its brains and hydraulic cylinders and con- 
trols for its brawn. No servo valves are used. Posi- 
tioning motors attached to leadscrews through worm 
drives act as unlocking devices to permit hydraulic 
cylinders to index both tables and heads into proper 
positioning location. Selsyns connected to the lead 
screws act as the rotation counting devices to monitor 
the motor stop locations. 

This system has been successfully applied to nu- 
merically controlled drilling machines for condenser 
tube sheets and is being considered for similar drill- 
ing equipment for the structural steel industry. It 
can also be applied to the numerical control of tube 
bending and forming machinery. A system for a 
machine of this type will also be discussed in detail 
in this paper. 


MOBILE EQUIPMENT 


e@ ELEVATED HYDRAULIC PRESSURES 

FOR MOBILE EQUIPMENT 
by Wesley R. Master, Director of Engineering and 
Sales, and Hugh T. McGee, Marketing Manager, Dynex, 
Inc., Pewaukee, Wisconsin. 


The advantages of operating mobile hydraulic 
systems at higher pressure. Effect of higher pressure 
on size, weight, cost, life, and efficiencies. A number 
of present day users of high pressure circuits are dis- 
cussed outlining operating field experience. A general 
projection into the future of system operating pres- 
sure is also covered. 


@ CHARACTERISTICS OF HYDROSTATIC 
TRACTION DRIVES FOR MOBILE 
APPLICATIONS 

by Paul C. Mortenson, Director of Engineering and 

Kenneth Court, Staff Engineer, Mobile Hydraulics 

Division, Vickers Inc., Detroit. 


Design engineers have been fascinated by the 
characteristics of hydrostatic transmissions for many 














years. Their wide range of speed and torque control, 
the simplicity of direction control, and flexible instal- 
lation arrangements are some of the features that 
create interest in application of hydrostatic transmis- 
sions to mobile traction drives. Typical performance 
characteristics of various combinations of fixed and 
variable displacement, pumps and motors are pre- 
sented in this paper, along with some examples of 
recent experiments in this field. 





Kenneth Court Paul C. Mortenson 


SERVOMECHANISMS 
AND SYSTEMS 


@ APPLICATION OF SERVO VALVES 

WITH FLOW FEEDBACK 
by Eugene Bahniuk, Project Engineer, Advanced 
Product Development, Pesco Products Div., Borg- 
Warner Corp. 


Of the possible control systems, the electrohydraulic 
control system has proven to be one of the most 
important because of its high response, high power 
to weight ratio and its ability to control large horse- 
powers. An item of major importance in such systems 
is the electrohydraulic servo valve. The design and 
performance of servo valves has been improving at 
a rapid rate. One of the newest contributions to the 
art of servo valve design has been the development 
of a servo valve which uses an internal flow feedback 
signal to control the valve output. In this paper, the 
required characteristics of a servo valve flowmeter 
and its effects on valve output are summarized. 

The use of a flow feedback valve can result in sys- 
tem efficiencies which are higher than those attainable 
with conventional servo valves. Further advantages 
are that in some instances a lighter weight control 
system can be designed and that this system will be 
less effected by changes in supply and back pressure. 

System dynamic response is also improved when a 
flow feedback valve is used. This and a method for 
predicting frequency response will be discussed. 


@ A TAPE COMMAND ELECTROHYDRAULIC 
MACHINE TOOL CONTROL 


by Peter J. Herzl, Engineering Section Head for In- 
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(Actual Size) 










NEW SOLENOID VALVES by 
Airmatic 


These corrosion-proof valves have only one internal moving part 
and a completely protected solenoid coil. The coil is fully sealed 





from air, oil, gas and water ... and will not overheat on continu- 


M OPTIONAL 


DESIGNS 







ous duty. Coils for continuous or intermittent duty, a-c or d-c, are 
interchangeable. 

Life expectancy is many millions of cycles and by renewing the 
one-piece valve plunger, many millions more can be expected. The 
plunger can be replaced without disturbing rigid piping. 


DISTRIBUTORSHIPS FOR THESE NEW VALVES ARE AVAILABLE 
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EVERYTHING UNDER CONTROL 
» WESTERN UNION: Airmatic Valve, Inc., FAX, Cleveland, Ohio 
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SReRTOPNT tC VALVE, inc. 


* All valve deliveries | 
i are made from Stock, 


MANUAL 
SPECIFICATIONS OVER-RIDE 
TWO-WAY THREE-WAY 
4 CATALOG NO. : gon 91011 
—- | Cs | loon 
ORIFICES Ye" THROUGH He” |e AND Hh MANIFOLD 
VOLTAGE MOST A-C yz BY ‘MOST A-C AND D-C : MOUNTING 
 —_— CONTINUOUS — ___ CONTINUOUS 
POWER CONSUMPTION ‘ 0-20 WATTS — “> WO- 20 WATTS 
HEAT RISE WITHIN UL LIMITS WiTHN UL UMTS i 
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dustrial Control, Sperry Gyroscope Company 


Canada, Ltd., Montreal. 


A numerical positioning control consists of three 
main sub-systems. A numerical input to the control 

| which tells the machine what to do, a measuring sys- 
| tem which tells the control what the machine is actu- 
| ally doing and a positioning system which moves the 
| machine until the information received by the control 
from the measuring system agrees with the command 

| information received from the tape. The system to 
| be described in detail uses a unique pneumatic block 
type tape reader to read the command information, 
linear inductive measuring scales to read out machine 
position, and an electrohydraulic positioning system 
utilising hydraulic cylinders or lead screws with hy- 
draulic motors to position the machine. The system 

to be described is a low to medium priced system 
which has been successfully applied on a number of 
machines. The electrohydraulic positioning system 
used on these machines enables the machines to com- 


plete positioning in extremely short times and with 
absolute accuracies of the order of +.0002 of an 
inch with a repeatability of +.000025 of an inch. 


SOLENOID 


VALVES 


e Small Size: (1%"x2%") ¢ Large Capacity 
e Packless—only 2 moving parts 


alte in 2 at oy moma ores et | SPACE HYDRAULICS 


closed types, this new line of solenoid valves has 





Peter J. Herzl W. Seamone 


a pressure range from 0 to 400 psi. Bodies can be 


@ THE ACCELERATION SWITCHING HYDRAULIC 
SERVO IN NAVY GUIDED MISSILES 

NEW FEATURES: ' ares | by W. Seamone, Supervisor, Mechanics and Hydraulics 

® Operating temperature of +110°C to —69°C— Project, Applied Physics Laboratory, Johns Hopkins 

higher temperature requirements can be supplied University, Baltimore. 


supplied in stainless steel, brass and aluminum. 


on special order. 
® Many modifications are 
possible including side, bottom 


The need for reliable, high performance electro- 
hydraulic servomechanisms in Navy guided missiles 
has prompted much research and development in 
hydraulic component technology during the past ten 
years. Concurrent with advances in missile perform- 
ance has arisen the need for higher performance from 
the hydraulic servo which must also operate under 
more severe environmental conditions. These new con- 
| ditions severely tax the operational capability of 
FOR MORE INFORMATION WRITE FOR BULLETIN V. present systems, and new techniques must be con- 


sidered as possible solutions in this problem. 
ALLIED CONTROL One of the new hydraulic servo techniques which 
VALVE DIVISION 


offers promise of improved performance under adverse 

ALLIED GOUTRSL. COMPANY, 00. environmental and load conditions is the acceleration 

8 RAST END AVENUE, NEW YORK 21, 0. Y. ater | SWitching hydraulic servo developed at the Applied 
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and top metering (3-way and 
2-way normally open). 

® Several models are U. L. 
Approved. 

® New Type “S” valve 
designed for completely 





noiseless operation. 
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BEFORE FASTENING AFTER FASTENING 


Wenn Wf, 












Safe, sure sealing is vital in today’s high performance machines, aircraft missiles, ground support 
equipment and pracessing equipment and there is a better way to seal them . . . GASK-O-SEALS. 

The Gask-O-Seals shown here are static seals that can actually provide sealing that will exceed 
hermetic top specifications. Yet, they are mechanical, can be removed, and reused. Controlled confinement 
of the rubber makes them superior to other seals. 


The “typical” applications shown are just a few of the ways Gask-O-Seals are being used. Practical, 
truly economical, no-leakage sealing. If you want to seal for sure, find out about Gask-O-Seals. Just drop 
_ “\¢ 


us a line or use the reader service card. 
hydraulic units (oe . — é 
iS avs) = a _— ; 
on yt y “a ~ , =a 
4 se ; hep gear boxes P ( 
de q- SS b) 
> a 4 closures and ‘black boxes tube, pipe, and fittings wave guides 
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__,,= _ \| » ~ a> AND MANY 
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——s . | oe) , ~ , OTHER 
ee . Z uA ~ . APPLICATIONS, TOO! 
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Pe rker SEAL COMPANY 


ULVER CITY, CALIFORNIA and CLEVELAND, OHIO | 





A DIVISION OF PARKER-HANNIFIN CORPORATION 
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GAST *? AIR PUMPS 


— Vacuum or Pressure — 





@ Four sizes—Built-in motors 
e Compact, portable, reliable 
@ For O.E.M., plant or lab use 


/ weight, save space and cut 
‘ se Gast Integral-Motor-Pump 
Models! Fitted for vacuum—or as air 
For oil-free air, some 

{i with oil-less construction 
t and dependable. Posi- 
| a . | , nn 

\ as ¢ ginal eq If 
ts, test its, etc. ¢ apacity trom 
to 3.8 cfm; to 28” vacuum or to 
pst Mode! 
Write today for Bulletins V-P-356! 0406 


Gast Manufacturing Corp.,P.O.Box 117-D Benton Harbor, Mich. 


a 


nt on instru- 


@ am motos TO 7 HF. 
ROTARY | ® Compntssons to 20 Fs) 
— @ VACUUM PUMPS TO 28 IN 
“Alr may be your onswer!" 





24-HOUR DELIVERY! 


and one low price for any 


of 4 mountings! C20 SERIES 
HEAVY-DUTY 


Non-Cushioned 


















AIR or HYDRAULIC 
CYLINDERS .. . 


@ 150 psi air—250 ; hydrau sll bore size 
e@ HEADS—sturdy cast semi-stee! 
@ ROOS—hard chrome plated, all supplied with 
wrench tlats and wipers 
@ BORE sizes |'/2” to 6” with strokes up to 24” 


for 24-hour delivery 


tocked f 
e QUICK delivery s ther strokes 


/ mame, Write, NOW, for Bulletin +559 
\ SHEFFER:) THE SHEFFER CORPORATION 


wremausies Cincinnati 15, Ohio + Phone: VAlley 1-0320 


Manufacturers of the Industry's most complete line of 
air and hydraulic cylinders 


BY LEADING DISTRIBUTORS NATIONWIDE 
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Physics Laboratory of Johns Hopkins University. 
This design concept has been applied to recent control 
system applications in the NavyBuOrd guided missile 
program and results obtained have been quite gratify- 
ing. 

This paper will discuss the principle of operation 
of this system and show the type of performance 
which may be expected from a typical system which 
must handle a rather complex load in a severe tem- 
perature environment. 


AIRCRAFT SYSTEMS 


@ HYDRAULIC FILTRATION AS APPLIED TO 
ELECTRO-HYDRAULIC SERVO 
CONTROL SYSTEMS 
by John A. Farris, Staff Engineer, Aircraft Porous 
Media, Inc., Glen Cove, New York 


This paper defines filtration as applied to aircraft, 
missile, and industrial electro hydraulic servo control 
systems. It reviews the critical areas of wet and dry 
coil servo valves and discusses type and effect of 
failures on various types of systems. 

Filtration requirements are discussed in terms of 
what is required for a reliable servo control system. 
Methods of measuring these requirements are re- 
viewed. Degree of filtration, nominal efficiency, abso- 
lute cut-off, bubble point, dirt capacity, media migra- 
tion, built in dirt, abrasion, flow fatigue, channeling, 
collapse, impulse and element construction are dis- 
cussed. 

The various types of filter media and their charac- 
teristics as related to servo systems are discussed. 
Depth media including paper, felt, fiberglass, diato- 
maceous earth, and sintered powders; surface media 
including various types of wire mesh, membrane and 
magnetic filters are reviewed. 

Recommendations are made for proper servo system 
filtration media. 

Various filter housing limitations and features are 
described. Modular mounting of filter elements in 
servo packages is discussed and illustrated. 

Filters presently in use to protect servo systems are 
illustrated and the report concludes with a recom- 
mended specification for filter elements for the protec- 
tion of electro hydraulic servo control systems. 


@ DESIGN AND DEVELOPMENT OF RUBBER 
AND TEFLON HYDRAULIC AND PNEUMATIC 
SEALING DEVICES FOR AIRCRAFT 

by John C. Bloom, Test Group Engineer, Douglas Air- 

craft Company, Inc., El Segundo, California. 


On several occasions since 1946, it has been found 
that standard O-ring packing installations would not 
perform satisfactorily on Douglas-Navy airplanes in 
certain applications. It was found necessary to devise 
special seals or adaptations of standard seals and ex- 
haustively test them with all possible production vari- 
ables present in the tests to gain confidence that the 
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announcing the 
INDUSTRIAL 
DIVISION... 
now supplying 


electrohydraulic servo components 












and systems 


for industrial applications 


from | . 


... the leading innovator and largest manufacturer 
of electre +ydraulic servovalves 
... ploneer in the application of electrohydraulic servos 


to critical control problems. 


SERVOCONTROLS, INC. INDUSTRIAL DIVISION eas+ aurora, w. v. 








WRITE for bulletin PB—110 describing electrohydraulic servocontrol applications 
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Robert Wagar, Mobil Engineer, takes sample of 
hydraulic fluid from one of Air Force machines 
in operation at Utica Drop Forge & Tool Divi- 
sion of Kelsey-Hayes Co. In addition to supply- 
ing the aviation industry with precision parts, 
Kelsey-Hayes is world’s largest producer of 
wheels for the automotive industry. 
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Left : These two hydraulically operated machine tools at Utica are _go over impeller blade of vane-type pump. With pump kits averag- 
turning out compressor and turbine blades for U.S.A.F. jetengines. ing $40 per unit and complete pumps costing $350.00 the value of 
Right ;: Mobil Engineer Wagar and Maintenance Supervisor Phillips | Mobil preventive maintenance is apparent. 


HYDRAULIC OIL LIFE EXTENDED FROM 
6 MONTHS TO 60 ON AIR FORCE MACHINES 


Mobil recommendation and Mobil D.T.E. 
Oils saved Utica Drop Forge & Tool Division 
of Kelsey-Hayes Co. *84,000 in five years. 


It takes 175 hydraulically operated machines of many 
kinds to turn out the jet aircraft turbine and compressor 
blades produced by the Utica Drop Forge & Tool Di- 
vision at Utica, New York. All these machines are owned 
by the U. S. Air Force and all maintenance procedures 
must meet strict Air Force specifications and regulations. 


These regulations originally called for an oil change per : 

machine every six months at a cost of $16,800 per year. Framed by nine-inch turbine blade grinder, Wagar closely checks 

Mobil engineers, knowing the qualities and performance contour cam followers on the grinder. For over 5 years the hydraulic 

capabilities of Mobil D.T.E. Oil. realized such costly systems of machines at Halsey Road plant of this division of Kelsey- 
‘ s a Hayes Co. have given smooth, trouble-free operations. 

procedure was unnecessary with this product. Instead of ns 

changing oil, Mobil recommended periodic inspection 

and removal of contamination by filtration. 

The Air Force and Utica Drop Forge & Tool Division 

accepted this cost-cutting recommendation. As a result, 

after five years . . . original fill of Mobil D.T.E. Oil is 

still in use . . . not one pump has been replaced .. . 

$84,000 has been saved. 


Perhaps you can cut your overhead costs with Mobil 
D.T.E. Oil. Why not contact your Mobil representative 
for full details on this outstanding product? 


Close-up of fluorescent penitrant inspection. Turbine blade is closely 


we a i examined for metallurgical flaws following machining and polishing 
Correct Lubrication ob operations. 
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devices would be satisfactory to incorporate on air- 
planes in volume production. Some of the devices 
have been adopted as military standards and/or are 
in universal industry use today. The following will be 
( overed: 

1. AND 10050, 10056, 10057 tube fitting boss seal 
gasket (AN 6290 type): 

Difficulties with previous boss gaskets and the 
development program on the new seal will be 
described. 

2. The Douglas dual step seal teflon piston ring for 

flight control servo actuators: 
Here friction of O-ring packings was excessive 
for proper centering of servo mechanisms and a 
flexible seal which would have low leakage and 
backlash was indicated. Development will be 
dese ribed. 

}. The Douglas D-ring (MS 28772 type) anti spiral 
failure packing for landing gear shock strut 
piston tubes: 
fests, wherein spiral failure of O-rings could be 
produced at will in the laboratory, and develop- 
ment of the D-ring will be described. 





John C. Bloom 


Robert M. Van House 


AUTOMOTIVE 


@ HYDRAULICS IN FUTURE HIGHWAY 
TRANSPORTATION 

by Robert M. Van House, Engineering Mechanics De- 

partment, Research Laboratories, General Motors Tech- 

nical Center 


The Firebird III car built by General Motors pre- 
sents a preview of how hydraulics might be utilized 
in future highway vehicles. New means of coupling 
human responses to car control through electro- 
hydraulic servo steering, throttle and braking mechan- 
isms are used. These mechanisms not only give 
more convenient and safer car handling but are basic 
control mechanisms that permit automatic handling 
with properly constructed highways. A means of using 
these mechanisms for automatic steering has been 
utilized and methods of using them in conjunction 
with automatic obstacle detection and speed control 
are under development. 

The Firebird hydraulic servo braking system elim- 





inates skidding and loss of control in panic braking 
situations. The suspension uses air springs coupled 
with hydraulic actuators to maintain constant level 
regardless of vehicle loading. A combination hydraulic 
hill retarder and emergency brake is used. Hydraulic- 
ally controlled flaps for aerodynamic braking are auto- 
matically actuated under certain decelerating condi- 
tions. 

To enable our new superhighways to transport the 
maximum number of vehicles safely at high speeds 
requires that human errors and slow human responses 
be completely replaced with more dependable and 
more responsive mechanisms. The General Motors 
Firebird with its electro-hydraulic servo mechanisms 
is a step toward this goal of automaticity. 

The hydraulic and electrical components used to 
perform the functions mentioned above are described 
in detail in the paper. 


@ AUTOMATIC BRAKING CONTROL 
by Francis Leighton, Manager, Industrial Products, 
Hydro-Aire Company, Burbank, California. 


The problem of bringing to a halt a 200 ton air- 
borne vehicle landing on limited runways in excess 
of 100 knots is a major task to a pilot. The control 
of a tractor with an attached semi-trailer, with the 
addition of a full trailer coming to a halt on wet or 
icy roads, is a major task to the truck driver. The 
desire of every motorist to have power brakes bring 
them safely to a stop during slippery conditions, with- 
out locked or skidding wheels, is another difficult task. 

Skidding due to braking is probably the worst 
offender towards accident prevention on our roads 
today. Tremendous strides have been taken in auto- 
matic braking systems in the last ten years. 

In discussing “Automatic Braking Systems”, the 
author will describe the methods, developments and 
characteristics of such systems. Much emphasis will 
be placed on the control of hydraulic brakes on mili- 
tary and commercial aircraft—the new and in-use 
automatic braking system for trucks and trailers and 
a discussion of the progress to date for brake control 
on passenger cars. Particular detail will be made on 
the response of hydraulic and air braking through 
the use of oscillograph recordings and the dynamics 
of wheels on aircraft, trucks and trailers. 


HYDRAULIC FLUIDS 


@ HYDRAULIC FLUID PROPERTIES AND 

SYSTEM PERFORMANCE 
by Wm. W. Le Roy, Unit Leader, and Richard L. 
Leslie, Supervisor, Fluids and Chemistry Laboratory, 
Vickers Incorporated, Detroit. 


Higher output demands and greater precision in 
control of hydraulic forces calls for a better under- 
standing of hydraulics and of the fluids being utilized. 
The use of non-petroleum hydraulic fluids, particularly 
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CATERPILLAR SELECTS VICKERS VANE PUMPS 
“HIGH PERFORMANCE” PUMPS PICKED FOR NEW SERIES H EQUIPMENT 


Continuing critical selection and evaluation of all component items VICKERS “HIGH PERFORMANCE” 
used on its machines helps make Caterpillar Tractor Co. outstand- PUMPS (larger sizes and double pumps 
ing in its field. Thorough engineering, advanced manufacturing, soon to be released) represent the 
and top-quality materials result in cost-cutting construction equip- most complete range of high speed, 
ment ... the new D8 Series H Tractor, No. 8 Ripper and No. 583 high pressure pumps for construction and 
Series H Pipelayer. material handling equipment ever 
To assure dependable hydraulic power on these machines, Cater- offered. Send for BULLETIN M-5108 
pillar specifies the Series 25, Series 35 and Series 45 Vickers for further information and perform- 
“High Performance” Pumps as original equipment. ance characteristics. 


Complete pump overhaul — 
in 10 minutes in the field... 


Replacement cartridges for “High Performance” pumps contain all 
normal wearing parts and insure “As New” results. Following vehicle 
manufacturer's instructions, cartridge can be quickly changed 
without removing pump from vehicle and usually without discon- 
necting hydraulic lines. Caterpillar Dealers provide cartridges and 
replacement service in the field. 


8282 


VICK E RS | N co R PORAT i D Application Engineering Offices: « ATLANTA e CHICAGO « CINCINNATI 
CLEVELAND « DETROIT » HOUSTON © LOS ANGELES AREA (Ei Segundo) 
DIVISION OF SPERRY RAND CORPORATION MINNEAPOLIS « NEW YORK AREA (Springfield, NJ.) « PITTSBURGH AREA 
Mobile Hydraulics Division (Mt. Lebanon) « PORTLAND, ORE. oe « SAN FRANCISCO AREA 

(Berkeley) « SEATTLE « ST. LOUIS « TULSA 
ADMINISTRATIVE and ENGINEERING CENTER ALSO SOLD AND SERVICED IN AUSTRALIA, ENGLAND, GERMANY & JAPAN 
Department 1400 ¢ Detroit 32, Michigan IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto, Montreal & Vancouver 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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(1) Massive body (2) feather-touch Seal 


MONOSEAL 


a NEW trouble-free single Ring 


HYDRAULIC 
PACKING 


Chesterton MONOSEAL is a new improved hydraulic 
ram packing adaptable to all stuffing box depths 
using but one strong single ring. It retains maximum 
pressures. MONOSEAL gives exceptional service 
even under adverse conditions because of its 
unique flared lip design and heavy bodied massive 
construction. The MONOSEAL ring requires no 
adaptor — no reinforce- 
ment — no gland adjust- 
ment, It remains self-ad- 
justing. Its massive design 
and tough construction with- | 
stands excessive press bump- 
ing which ruins life of leath- 
er U or V type packings. 
MONOSEAL’S feather-touch 





Cross sectional view. 
lips will not weep assuring constant maximum 
operating pressure and positive seal whether at 
maximum pressure or at zero, Costly fluid losses are 
eliminated. 


Chesterton MONOSEAL is immune to water—oil 
—oil solvents. It will not swell or bind. 


“The proof of the pudding is in the eating”— 
order a trial single Chesterton MONOSEAL ring for 
your equipment—today! Simply state diameter of 
ram, diameter and depth of box. 


A. W. CHESTERTON CO. 


America’s Oldest Mfr. of Mechanical Packings 


& Ashland Street, Everett 49, Massachusetts 
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to gain fire resistance, has emphasized the need of 
not only an appreciation of the reaction of hydraulic 
fluids in hydraulic systems; but also, the need of data 
to access the reactions that take place. This paper will 
present a discussion of some of the characteristics of 
commonly used commercial hydraulic fluids and the 
part these characteristics will play in hydraulic systems. 


@ MANUFACTURING DIE CASTING MACHINES 
FOR USE WITH FIRE-RESISTANT FLUIDS 

by Roland A. Jacobson, Chief Engineer, Kux Machine 

Co., Chicago 


Though fire-resistant fluids have provided for the 
die casting industry an element of safety from fire 
it did not previously enjoy, it has brought to the 
equipment manufacturer as well as to the equipment 
user, certain problems peculiar to its use. These 
problems are classified in three categories, manufac- 
turing, testing, and operational. 

Whether water-glycol, Synthetic or water-oil emul- 
sion fluids are used, the manufacturing of die casting 
machines is complicated by, non-universally compat- 
ible seals, flow characteristics of the fluids obsoleting 
certain components acceptable to petroleum base fluids 
and sensitivity to contamination. 

All equipment must be tested by the manufacturer 
hefore shipment. Since all hydraulic component manu- 
facturers preserve components in petroleum base 
fluids, testing equipment with fire-resistant fluids pre- 
sents a problem. This problem is most prevalent with 
water glycol fluids, which are not compatible with 
petroleum base fluids, but it is also present with 
synthetic fluids which though compatible will lose 
some of their fire-resistant characteristics if combined 
with petroleum base fluid in excessive quantities. 

The problems encountered by the user of the equip- 
ment include, 

wear of components, especially pumps, 

lack of consistency of operation due to viscosity 
change of the fluids and 

contamination of fluids. 


@ HOW TO SUCCESSFULLY UTILIZE FIRE 
RESISTANT FLUIDS IN HYDRAULIC 
APPLICATIONS 

by Thomas G. Smith, Product Development Dept., 

Chemical Division, Celanese Corporation of America, 

New York City. 


The successful use of fire resistant fluids is depend- 
ent primarily upon two major considerations; the 
selection of the proper fluid for the proper job, and 
the physical installation, use, and maintenance of the 
fluid in the system. 

In selecting the fluid for a particular application, 
many things must be considered including the materi- 
als of construction, the pump type, operating tempera- 
tures and pressures, the presence of dirt, water, or 
other contaminants, and the availability of fluid re- 
clamation and maintenance facilities. The physical 
and chemical properties of each of the several types 
of fluids tend to limit or optimize the preferred operat- 
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From 26 STANDARD MODELS— 
312 MODIFIED STYLES FOR 
DESIGN FLEXIBILITY! 


Rotac units illustrated are standard 
Model HN (at right), Model RN (top 
left); bottom, special Rotac actuator 
delivers 1,400,000 in./ibs. torque at 
1,000 psi 


Rdtac gives greater design flexibility wherever you need move- 
ment, instant torque, and a compact power package! From 26 
catalogued models you can draw on 312 "standard modifications” 
—to meet your special needs in size, torque, load, travel, 
temperature or operating pressure. Engineering service is avail- 
able for unusual applications. 


BRIEF ROTAC FACTS—Torque ratings from 100 to over 200,000 
inch-pounds. Single or double-end shaft, key or spline. Uses air, 
oil or fire-resistant fluids. Mounts at any angle, singly or in mani- 
fold installations, with shaft or body rotating. Precise control of 
travel arc through 280 degrees. Construction to J.I.C. standards. 
Few internal moving parts and total absence of external moving 
parts insures long life, trouble-free performance. 

59-R-46 


HOW CAN YOU USE ROTAC? 


Rétac Actuators simplify design, production and maintenance in such 

industries as foundry and heavy machinery, precision machine tools, 

automated production equipment, marine, mobile and materials handling, 

paper, printing and plating. Here are some typical uses: 

Continuous rotation 2 Lift—lower ¢ Oscillate ¢ index—position ¢ Screw CORPORATION 
clamp ¢ Teggle—cam pushing ¢ Load-uniead ¢ Transfer ¢ Press © Inter- 


mittent feed ¢ Turnover ¢ Constant tension ¢ Conveyor turn er stop GREENVILLE PLANT, 945 E. SATER ST, 


GREENVILLE, OHIO 


FREE DESIGN DATA BOOK—20 pages on how Rétac works, torque EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE 
ratings, control, dimensions, installation, typical applications and special TOOLS NDING AN 


uses. See your Rétac Representative or write direct. busnings «TORQUE ACTUATORS « THREAD AND GROOVE 
GRANITE SURFACE PLATES + AIRCRAFT AN 
MISCELLANEOUS PRODUCTION PARTS « DAIRY EQUIPMENT 
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REPUBLIC 


VALVES 


INDUSTRIAL > 


CHECK 


Quality Check Valves 
of several types-——ball, 
poppet, Hy-pressure, 
Free-flow—all metals, 
various portings, and 


pressures up to 5000 







‘ 


s” to 1” +32° to 1 
With Teflon plug, —6 


Aluminum alloy or sta 
steel 





Directional flow control 


sure to make turning 
way, with various drill 


perting. Panel 


44” to 2”. 


moun 


showing entire line. 


CHECK 


Peed 


REUEF 
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Pipe and tube sizes up to 2 





PLUG 


Precision-made Plug Valves for 
wide general use in brass, alu- 
minum alloy, or stainless steel, 


250°F, without lubrication. 


LO-TORQG SELECTOR 


ice up to 6000 psi. Balanc- 
ing principle uses line pres- 


with short handle. 2, 3, 4- 


Side, bottom, and sub-plate 


Ask for new catalog, No. 654A, 


CHEMICAL -» 


psi 
>” 


RELIEF 


In-line and guided piston 
type Relief Valves. Metal or rubber seal 
" to \” pipe or tube connections. Var- 
ious metals. Many settings to 2750 psi. 
Pilot-operated type, 
quick unloading and silent opera- 
tion, 4” to 2” to 5000 psi. Remote 
control pilot available. 


Also 


60°F. 
5” to 


inless 


GLOBE 
AND NEEDLE 


AIRCRAFT 







with 


Super duty shut-off valves, angle and 


offset, for up to 5000 psi service, 


4” to 


2”, with mounting holes, and panel 
mounting brackets. Also high pressure 
Needle Valves for 10,000 psi. working 


pressure 
piece, stainless steel, 






for serv- 


easy 
ings. 


ting. 


PLUG 


15655 BROOKPARK ROAD e@ CLEVELAND 35, 
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GLOBE 


{& 3 4 


REPUBLIC MANUFACTURING 


proofed at 25,000 psi. One 


to 


Distributors in principal cities coast to coast. 


NEEOLE 


CO 
OHIO 
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ing conditions for any one fluid. Water containing 
fluids generally require preferred types of pumps, 
moderate temperature and pressure conditions, and 
periodic fluid condition inspections. The more expen- 
sive non-water containing synthetic fire resistant fluids 
are generally used where systern conditions are more 
severe. These types are used in the heavier loaded 
systems where high pressures and temperatures are 
required. Most synthetics will work in any type of 
pump and require the minimum in fluid maintenance. 

The physical preparation of any system for the 
use of a fire resistant fluid is perhaps the most critical 
phase for any potential user. For the successful use 
of any of the fire resistant fluids, system cleanliness 
is paramount. In addition, seals and packings must 
be closely checked and changed where necessary. In 
nearly all cases, paint and pipe dopes will have to be 
removed or changed. Conversion of oil operating 
systems will generally require emphasis on cleanli- 
ness and paint removal for water types of fluids, and 
seals, packings, and paint acceptability for the syn- 
thetic types. The fluid supplier is prepared to offer 
complete details on system conversions and his advice 
should be followed where at all practicable. Equip- 
ment builders are also well acquainted with these 
products, and can produce new equipment prepared 
to properly use these fluids without further action on 
the part of the user if so requested. O00 


EE——<=<€£, 


MARSHALLTOWN 


THE RIGHT GAUGE 
FOR YOUR 
SPECIFIC NEEDS 





> 
7. 


Available in a wide variety of 
general purpose and special 
Purpose gauges in pressure 
ranges fo meet your specifica- 
tions in every particular. 









@ PRESSURE @ COMBINATION 


@ VACUUM @ DIAPHRAGM 
@ COMPOUND @ HYDRAULIC 
@ ALTITUDE @ AND SPECIAL 
PURPOSE GAUGES 
@ DIAL THERMOMETERS 
(Vapor Tension or Bi-Metal) 


WRITE TODAY FOR COMPLETE INFORMATION 








MARSHALLTOWN MFG. COMPANY 
MARSHALLTOWN 4, IOWA 
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Using 
Nylon 
Tubing 


° By H. H. CAMPBELL, 
Chief Engineer, Frauenthal Div., 
The Kaydon Engineering Corp., 


Vuskegon, Michigan 


NYLON TUBING 
cleaned up this hy- 
draulically controlled 
wheel dresser design. 
Connections are 
made with simple 
hand tool. 





Si ECAUSE hose lines draped over our multiple- installation precautions should be taken: 
ead grinders and fouled the controls, we tried 


1. Nylon tube must be cut square and clean. 

2. Use a special 120-degree flaring tool to overcome 
nylon elasticity. 

3. Don’t over-torque. See Table I. 


nylon tubing which has better support. Pressure for 
wheel dressing and compensating units is only 450 
to 500 psi. The tubing has a burst pressure of 2500 





























psi, giving a 5:1 safety factor which is adequate for 
long term use. Nylon can be bent to conform as required. It can 
Tubing cost is reduced by 70%. Installation time support itself without sagging. Operating temperatures 
is less because nylon can be cut to length, cold flared range from —100 F to 225 F. Impact and abrasion 
and connected in one place. resistance are good. It is resilient and can withstand 
Vetal fittings can be used with nylon tubing. These flexing and vibration. 000 
TABLE | TABLE I! 
TORQUE FOR METALLIC FITTINGS PHYSICAL MEASUREMENTS 
USED WITH NYLON HOSE OF NYLON HYDRAULIC TUBING 
T 4 Fieti T inch-pound Short Ti 
Sa mt naan Burst Rating op ID Min. Bend | Std. Colt Lbs. Per 
Psi in. in. Radius, in. | Length, ft 100 Ft. 
45-degree flare 45-60 
37-degree flare 45-60 ly 096 Sy 500 .26 
% .138 1 350 .62 
44” OD compression 40-50 
1000 \ .190 14 200 1.04 
4” OD compression 75-85 % . 242 2 150 1.53 
% .295 3 100 2.10 
%”" OD compression 110-125 
% 078 % 500 38 
% 110 % 350 90 
2500 % .150 1% 200 1.50 
% . 188 2 150 2.44 
ay . 225 2% 100 3.54 
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Over 30 years 
of variable volume 
vane pump experience 






CURRENT MODEL Q 
PUMP — 5 GPM — 1000 PS/ 


THOUSAND upon THOUSANDS of RACINE- 
SECO variable volume vane pumps are serving indus- 
try today. A testimonial to the greatness of this 
principle of pump construction and operation. 
Today’s pumps are designed with the experience of 
30 years in a young industry. 


In particular, this is the 7th anniversary of the intro- 
duction of the 5 GPM Model Q Pump. During these 
7 years, of field application experience, design changes 
have been made to improve the efficiency and life of 
the pump. Buy the pump with built-in experience. 


Put this engineering experience and know-how to 
work for you, too. Write us today. Representation 
in all principal cities. 





RACINE HYDRAULICS & MACHINERY, INC. 
RACINE, WISCONSIN 
One Source — One Responsibility for all your hydraulic circuit needs 
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AS EACH CYLINDER retracts, it actuates pilot valves that 
extend the next cylinder. Two flow control valves in series 
regulate cylinder speed by metering in on the upstroke 
and metering out on the downstroke. Cylinders are 
single-acting, gravity return 





AIR CYLINDERS tip wash hoppers to advance plated parts 
from one wash bath to the next. Single actuation of 
manual valve at left starts cycle to extend and retract 
each cylinder in turn. 




















Air pilots 
cylinder 


AINTENANCE on mechanical and _ electrical 
equipment in a plating shop is high. Corrosive 
electrolyte attacks exposed surfaces and reduces service 
life. In high production plating, where automatic 
parts handling is a must, an air operated and con- 
trolled circuit is ideal. Here’s a 3-cylinder air circuit 
where each motion actuates the next one in sequence. 
After plating, parts are washed in three separate 
water baths to remove the electrolyte. In the past they 
were transferred by hand from one bath to another. 
This was slow and costly. The three washes are 
in one long tank divided into three sections. After 
plating, the parts are dumped into a perforated hopper 
in the first wash. From there they are transferred 
to hoppers in the second and third wash. 

To mechanize the washing cycle, the hoppers were 
mounted on horizontal trunions. They rotate around 
the trunnions to dump the parts from one tank to 
the next. Air cylinders tilt the hoppers. 

@ Sequencing—When the start valve opens, the 
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give positive 
sequencing 


3-way valve for cylinder 1 shifts and extends cylinder 
1. When the rod fully extends, it opens three pilot 
valves above it. The first pilot valve exhausts the 
3-way valve to retract the cylinder. The second closes 
the interlock valve which locks out the START valve and 
the third valve shifts the 3-way valve controlling 
cylinder 2. When cylinder 1 retracts, it opens a manual 
valve which extends cylinder 2. At the end of its 
stroke, the rod from cylinder 2 opens two pilot valves 
above it. One pilot valve exhausts the 3-way to retract 
cylinder 2, and the other shifts the 3-way valve 
which controls cylinder 3. Cylinder 2 retracts and 


opens a valve that extends cylinder 3. Cylinder 3 | 


extends, trips a pilot valve, and returns. When fully 
retracted it trips a pilot valve which opens the inter- 
lock valve. The first hopper can then begin another 
cycle. oo00 


Information for this article was supplied by A. Schrader’s 
Son Div. Scovill Manufacturing Co., Brooklyn, N. Y. 
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Self-Fiare Tube Fittings 





The Efficiency Of A Flare Fitting — Can be used 
on thin wall tubing — provides a seal on the ID 
of the tube. 


The Easy Installation Of A No-Flare Fitting — 
no time consuming flaring operation — no flar- 
ing tools required. Can be used with heavy-wall 
tubing and, provides a seal on the OD of the tube. 
into fitting and tighten nut. “Rock 
Bottom” stop and signals that joint 
is sealed. 


© Double Seal— seals on both outside 
and inside of the tube. 


© Lower Cost — FLODAR’S Self-Flare 
fittings cost less to buy and install. 


Tube shearing and work hardening are elimi- 
nated .. . FLODAR Self-Flaring fittings can be 
reassembled time after time without fear of 
leakage or damage to tube and fitting. 


Priced competitively, this fitting is available in 
tube sizes from ¥%” to 2” and in steel, stainless, 
brass and aluminum. 

The Complete Line of FLODAR Product 


Flare & No-Flare-Type Fittings Send 






© High Pressure Pipe Fittings yn — of § 
© Straight Thread Tube Fittings a oe 
© Metal-to-Metal Porthole Fittings pipe fitting 


* “O-ring Type Porthole Fittings catalog. i. 
STOCKS IN ALL PRINCIPAL CITIES 
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INSTALLING A TEFLON PISTON RING on a large air 
compressor. Their self-lubricating property reduces con- 
tamination from oil and gives good wear life. 
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How to design 
with Teflon 
piston rings 


e By L. H. GILLESPIE Polychemicals Department 


E. 1. du Pont de Nemours & Co., Inc. Wilmington, Delaware 


LOATING rings seal reciprocating, oscillating, and 

rotary motion of external and internal cylinders 
against leaks. They make up for wide differences in 
expansion of parts during heating and cooling. The 
split piston ring, with an overlapping joint, maintains 
an effective seal through wide changes in the size of 
the cylinder. 

Teflon*, TFE-fluorocarbon resins provide ring ma- 
terials with many advantages. Their properties make 
them excellent for piston rings in compressors and 
hydraulic and pneumatic systems. 


e@ Properties—tThe static coefficient of friction of 
Teflon is lower than the dynamic value. At high loads 
and low velocities they have a lower friction than 
any other solid material including graphite and 


TABLE | 


STATIC COEFFICIENTS OF FRICTION 
TIME AT REST | MINUTE 

















Ground Cast | Scraped Cast Ground 
Iron 20 Iron 20 Stee! 20 
Micro In Contact Point Micro In 
(RMS Square Inch RMS 
50 Lbs 50 Lbs 50 Lts. 
Glass-Filled DRY 0.148 0.091 0.140 
TFE Resins LUB 0.090 0.094 0.095 
TFE Resins DRY 0.079 0.070 0.087 
LUB 0.046 0.098 0.079 
Graphite- DRY 0.076 0.130 0.110 
Filled 
TFE Resins LUB 0.075 0.084 0.087 
Bearing DRY 0. 260 0.250 s 
Bronze 
LUB 0.150 0.211 0.098 
Cast Iron DRY 0.350 0.202 * 
LUB 0.142 0.30 0.123 








*Denotes increasing coefficient successive tests. 
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FIG. 1. SEALING SURFACES of a straight cut ring. 


molybdenum disulfide. They have a lower static fric- 
tion thau lubricated metal rings. 

Teflon has good thermal stability to 500 F. It has 
the same friction in liquid nitrogen and at high tem- 
peratures that it has at room temperature. 

TFE resins resist nearly all chemicals and solvents. 
They have no moisture absorption and are not affected 
by weather. They are tough and abrasion resistant. 
Foreign particles can become imbedded in the rings 
with no apparent effect on the piston ring or cylinder 


life. 


@ Starting friction—Most ring seals operate in re- 
ciprocating motion. At the end of each stroke static 
friction must be overcome. It may either control the 
efficiency of the equipment or determine the power 
requirements. TFE resins have extremely low starting 
friction at both high and low loads. 

Table I shows a comparison of the static friction 
of various ring materials, dry and lubricated. 


@ Design factors—The basic piston ring used in 
reciprocating service is the split rectangular section 
shown in Figure 1. A gap in the unrestrained ring 
causes it to act as a spring when confined in a 
cylinder. By controlling the shape of the ring, uni- 
form bearing pressure is obtained between the ring 
and the cylinder. The outside diameter of the ring 
bears uniformly against the cylinder to form a sealing 
surface, interrupted only by the gap in the ring. 

Contact between the side of the ring and the side 
of the ring groove forms a second sealing surface, 
also interrupted by the gap in the ring. Spring-action 
of the ring is only exerted radially; therefore, the 
ring can’t produce contact between the side of the 
ring and the ring groove through its spring-action. 
Fluid pressure or a wave washer must produce this 
seal. 

Figure 1 shows the sealing action of a floating ring. 
The ring is initially bearing against the cylinder as 
a result of its spring tension. When fluid pressure 
produces contact between the side of the ring and 





* Registered trademark of E. I. du Pont Co. For their fluoro- 
carbon resins including TFE resins. 
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FIG. 2. THREE TYPES of multiple ring joints. 


ring groove, this pressure is transmitted to the ring 
through the clearance between the piston and cylinder. 
The pressure differential acting on the side area of 
the floating ring forces the ring against the ring 
groove. The low friction of Teflon helps produce a 
seal here quickly and at low pressures. Once seated 
against the ring groove the fluid pressure differential 
maintains a seal between the ring and cylinder. 

The amount of end clearance or gap in the ring 
determines its ability to seal efficiently. The actual 
leakage path is a rectangular orifice having as its 
dimensions the end clearance of the ring and the 
radial clearance between the piston and the cylinder. 
Piston ring joints which minimize end clearance leaks, 
and multi-piece ring designs have been developed to 
improve ring sealing. They also compensate for varia- 
tions in dimensions resulting from tolerances, wear 
and different thermal expansion. Figure 2 shows some 
of these designs. 

For low temperatures and speeds, it is not always 
necessary to split the floating ring. Since TFE resins 
are more resilient than other ring materials, they 
may be snapped into the groove and compressed into 
the cylinder when assembling. 


e Reinforced resins—By reinforcing TFE resins 
their mechanical strength, resistance to wear, dimen- 
sional stability, and thermal conductivity can be im- 
proved. The most common reinforcements are filled 
compositions (both particles and fibers), glass-fabric 
reinforced, and metal reinforced. Suitable fillers in- 
clude metallic copper and bronze, glass fibers, Fiber- 
frax, amorphous carbon, and crystalline carbon. 

Laminates of TFE resin coated glass fabric have 
good physical properties, high stiffness, and abrasion 
resistance. The material is dimensionally stable and 
its resistance to deformation is essentially that of the 
glass fabric. It wears best when sliding is across the 
laminations. 

Metal reinforced rings have glass laminate or filled 
Teflon as an insert in the metal expander ring. These 
rings must be large enough to contain such an insert. 
They are used on applications where heat must be 
transferred from the piston to the cylinder wall. 
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HYDRAULIC 
VALVES AND PUMPS .. 


to YOUR specifications 
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24301 Hoover Road 


©... twenty years of specialized 


hydraulic valve and pump experience — 
newly enlarged, modernly equipped 
manufacturing facilities — an outstanding 
staff of thoroughly experienced craftsmen 
and an imposing list of satisfied customers 
is the best recommendation we can think 
of that you too will like our work. 


Hydraulic valve and pump building is a 
highly specialized field demanding skills 
and equipment which many important 
companies have found too costly to main- 
tain in their own plants. We are doing 
their work today. 


Why not invest a few minutes to hear the 
advantages of our servic... It might well 
save you money and headaches. 
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HOW 10 DESIGN WITH TEFLON 





@ Piston ring wear—Wear usually determines pis- 
ton ring life. The wear rate depends on pressure, 
velocity, sliding distance, lubrication, cylinder finish, 
and ring and cylinder materials. 

Piston rings of reinforced Teflon wear less with cast 
iron or stainless steel bores than with dense chromium- 
plated bores. In many cases chromium-plated cylinders 
can be eliminated by using piston rings and wear 
rings of TFE resins. While the wear with filled Teflon 
against aluminum alloy drums is high, it is one of the 
few materials which gives serviceable wear life directly 
against aluminum. 





FIG. 3. FLOATING rings in a rotating seal. 


e@ Tolerances and finish—Avoid surface scratches, 
tool marks, waviness from grinding chatter, and sud- 
den dimensional changes on the rings. They could 
cause leaks. Relatively smooth finishes, free of heavy 
thread marks should be used on the bore of the bore 
of the cylinder, the sealing ring surfaces, and on the 
piston ring grooves. A finish no greater than 16 rms 
should be used. 

The ring grooves should be square with the cylinder 
wall for tight sealing. If they are machined at an 
angle the ring has a line contact along the cylinder 
surface or along the ring land, forming a leakage 
path. Cylinder taper also causes line contact at either 
sealing surface. Cylinder taper should not exceed 
0.0003 inch per inch of length. 

Out-of-roundness of the cylinder is not serious if 
the change in dimensions is gradual. Rings of Teflon 
will conform to out-of-round cylinder walls where 
metal rings won’t. If out-of-roundness is more than 


| 0.002 inch in a 6-inch cylinder use a flexible ring 


and spring expander to insure contact with the 


cylinder. 


e@ Rotating seals—fFloating rings are also used 
where a piston or a shaft rotates and has small amounts 
of lateral movement, such as a rotating shaft expand- 


| ing and contracting with temperature change. The 


floating ring allows the shaft to move laterally and 
still maintain an effective seal. A typical rotary seal 
using Teflon floating rings is shown in Figure 3. O00 
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TIME IN 
TIME OUT 


alvair’s’ UNIVERSAL 
TIMING SEQUENCE HEAD 


Times in, times out, times in and out... provides delay 


from 0 up to 30 seconds... repeatability within 2% ... 
changes function without disassembly ... for use with 
any Valvair Speed King or Inline Valve 


For more information, write for 
Bulletin E-1 A. Address Dept. A/11059, 


Valvair Corporation, 454 Morgan Ave., 


Akron 11, Ohio. 


For accurate control, to simplify circuits, to eliminate 
timers and relays, to lower control component installation 
and maintenance costs, use Valvair’s universal timing 
sequence head. This unit is supplied in two types; one for 
direct mounting between the pilot and valve body; one 
for direct mounting on the valve body, with remote pilot 
control. 


Function can be changed in seconds, without disassembly 
and with line pressure on the valve. Just loosen the lock 
screws slightly, turn the indicating barrel to the desired 
function mark, then tighten the lock screws. 


A port is provided for installation of accessory reservoir 
capacity . . . delay can be extended up to several minutes. 
And, the Valvair name on this unit is your assurance of 
sound design, quality construction, micro-accurate per- 
formance and multi-million cycle dependability! 


Find out how Valvair’s sequence head can provide the 
results you want, at a cost saving you'll like, on the new 
equipment you're designing or on existing machines you're 
up-grading. Yes, this sequence head can be used on your 
— SPEED KING and INLINE valves, too. Ask your 
‘alvair or Bellows Field Engineer for recommendations 
. .. they're located in over 125 major industrial cities. 


alvair..... 


Other INDUSTRIAL DIVISIONS of IBEC: The SinclairCollins Valve Co. 


The Bellows Co., Akron, Ohio « V. D. Anderson Co., Cleveland, Ohio 
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FIG. 1. SPRING COMPRESSION FORCE TESTER measures 
the force required to compress the O-ring. The scale is 
kept balanced while the O-ring is compressed. Compres- 
sion force is read on the scale beam. 
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FIG. 2. TEST FIXTURE for calibrating O-ring compression 
force. The O-ring being tested is placed in the body 
cavity under the outer piston. Percent compression of the 
O-ring is fixed by the adjusting nuts. When the O-ring 
compresses to the set value, the inner piston makes 
electrical contact at the bottom, and a lamp lights. The 
spring counterbalances the weight of the pistons. 


FIG. 3. FORCE IN POUNDS to compress an O-ring to any 
percentage of its original cross section can be found 
with this graph. Select the percent of compression de- 
sired and follow horizontally to intersect the line with 
the proper cross section and durometer hardness. Force 
per inch of circumference is read at the bottom of the 
graph. Multiply this value by the mean circumference of 
the O-ring to get total force. Values may be interpolated 
for cross sections falling between those shown. 


O-ring compression force 


° By E. CASS and T. J. McCUISTION, 


r Seal Company, Culver City, California 


and H. H. SCHMIEL, Chief Engineer 
Parker-Hannifin Corporation. Cleveland, Ohio 





Suppose you have to pull 4 valve sections up 
tight. You've got 3 O-rings at each parting 
and you're going to squeeze them 30°, of 
their original cross section. How much force 
do you need? Here are laboratory tests that 
show you how to figure this force. 


OMPRESSION force is important to designers 
of sectional valves and manifolds where many 
O-rings must be compressed with one set of tie-rods. 
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assemble the seal. By the time the flange is pulled 
up tight, the O-ring will be compressed. 

The tests show that compression force vs. 
tion, plotted on log-log paper, forms a straight line. 
Slope of the line varies with the cross section of the 


The total force required to pull all the sections up tight 
is only the force needed to close the most difficult 
parting. The most difficult parting to close will be the 
one containing the greatest number of linear inches 
of O-ring, provided the same O-ring cross section 


deflec- 





is used at all the partings. 
Engineers at Parker designed laboratory equipment 
to determine these forces. 


e@ Test setup—aA simple test fixture, Figure 2, holds 
the O-ring while compression force is applied. This 
force is read on a spring force tester, Figure 1. Ad- 
justing nuts on the fixture set the amount of deflec- 
tion. When the reaches the set deflection, 
electrical contacts close and a lamp lights. At this 
point the compression force is read on the weigh 
beam of the spring force tester. 


O-ring 


e@ Test results—Due to the inertia of rubber, com- 
pression force drops off rapidly at first and then 
slower. To get an accurate force reading, enough time 
was allowed for the force to stabilize. The curves in 
Figure 3 are based on a force very near the final 
compression force. These values should be correct 
for the designer since there is some time required to 
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O-ring. 

Compression force per inch of circumference does 
not vary with different diameter O-rings. Also, differ- 
ent rubber compounds with the same Shore A duro- 
meter hardness require the same compression force 


for a given cross section. OoO0 








DUROMETER HARDNESS 


To measure the durometer hardness of rubber, a 
standard indentor point is pressed into the rubber 
with a known force. The depth of penetration deter- 
mines hardness. In the Shore A tester, this penetra- 
tion is calibrated on a scale from 0 (soft) to 100 


(hard). 
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This is an actual photograph of 1%" Springfield “400” hose. 

















If you design fluid handling, 
transfer, or hydraulic equipment, 
you already know Teflon hose. 
Wonderful! Except, up to this time 
larger diameters were not really 


flexible. But now look! 
SPRINGFIELD “400”** WITH FINGER FLEXIBILITY 
ONLY TITEFLEX HAS IT! 
@ Minimum bend radius: only 31, times 
P the hose diameter! Thanks to the exclusive 

TITEFLEX process. 

desi n wit h @ Teflon innercore with all its properties. It’s 
tough, lightweight, inert, resistant to corrosion 
and temperature extremes. Flex life is 


large diameter 63) — 
4 


Tef | O Nn * h ose ® Available now up to 2” in diameter, lengths to 
25 feet (soon to 50!). 









th t ® Fittings prove failure-proof—right up to burst 
a pressure of hose! 

bh dj : . | ® In many cases, a shorter Springfield “400” hose 
\ en S like this s can replace extruded hose at big savings. 















Springfield “400” has already made exciting news 
in scores of applications—new uses crop up 
every day. How about your field? Our 
bulletin will set design ideas clicking. Ask 
your TITEFLEX distributor (see the Yellow 
Pages) for a copy. Or drop us a line direct. 


* 
Do these Springfield “400” applications 
TANK, CAR, BARGE, MILITARY VEHICLE 


application © CHEMICAL © HIGH TEMPERATURE AIR 
® PLASTIC COMPOUND © HOT TAR AND ASPHALT ¢ 
LIVE STEAM © CORROSIVE FLUID © HIGH 
TEMPERATURE HYDRAULIC SYSTEMS © AIRCRAFT: 
high temperature fuel and lubricating systems @ 
MISSILE: fuel and oxidizer lines of vehicles 
and ground support @ 











*Teflon is a duPont trademark 


titeflex inc. springfield mass. PACIFIC DIVISION * SANTA MONICA * CALIFORNIA **T_M. of Titeflex, Inc., Pat. Pending 
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AIRCRAFT HYDRAULIC SYMPOSIUM REPORT 140 


Leading designers of aircraft hydraulic systems met recently at Watertown 
N.Y. tor a 3-day technical session. This report gives abstracts of several 
papers discussing military and civilian aircraft requirements, recent system 


1nd component developments, and new pump designs. 


HIGH RESPONSE FLUID MOTORS DRIVE FLIGHT SIMULATOR 148 
By Gerald J. Granros and John F. Wroten Jr. 


To simulate flight in three axes, servo-controlled fluid motors provide 


tast response and are lightweight. 


AVIATION NEWS FROM THE FLUID POWER FIELD 152 


154 


some 


AVIATION COMPONENT DATA 
New design approach to hot fluid test equipment demonstrates 
hydraulic and pneumatic systems for aircraft and missiles. For more infor- 
mation fill in and mail post card bound in this issue. 
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THE ACTUATING CYLINDER is lo- 
cated atop, and near the center of the 
shelter wall. Piston extension drives the 
lower pinion racks which pass through 
the housing and pinion assembly at 
each end. This complete assembly is 


mounted on a base plate which is Bye 
bolted and grouted to the top of the Seer: 
wall. é t 


Each housing and pinion assembly 
transfers power from the wall racks to 
the roof racks located at 90 degrees 
to the shelter walls. Thus a linear mo- 
tion parallel to the wall is changed to 
linear motion parallel to the roof di- 
rection of movement. 4 

A roof latching mechanism is en- a 
gaged or disengaged when actuated by 4 
a hydraulic latching cylinder located in 
the housing and pinion assembly. 

The mechanical members in stress 
will withstand, without obvious defor- 
mation or set, stresses up to three 
times the calculated stress for the ma- 
terial used. 


Cam controls deceleration 






























of Bomarc shelter roof 


e@ By WILLIAM V. EDWARDS and ROBERT W. WILSON 


Project Engineers, Thompson Ramo-Wooldridge Corp., Cleveland, Ohio 


Two, 27-ton missile shelter doors must open 
fast. Cam-actuated deceleration valve insures 
smooth, rapid operation in any weather. 


WO roof panels, each 10’ x 60’, weighing 54,000 

pounds (including snow and wind loads) must 
each travel 10 feet in less than 5 seconds. Hydraulics 
was selected to do the job because of simplicity of 
control and shock absorption ability. One double- 
acting, hydraulic cylinder moves each roof panel at 
two different points to avoid skewing. Salient feature 
of the system is controlled acceleration by means of 
fixed orifices. A cam attached to the piston of the 
cylinder operates a deceleration valve which controls 


the flow. When the roof is fully closed, the cam- 


actuated deceleration valve is full open. While the 


cylinder piston moves to open the door, the valve 
closes. When it’s fully closed the roof comes to a stop. 
By adjusting the position of the cam, the roof-opening 


time and the occurrence of maximum flow can be 
varied. 

Although the cylinder and control valves are stand- 
ard, the peak pressures required changing aluminum 
components to cast iron or steel. To minimize leak- 
age, fits are closely controlled. To withstand exposure 
while the doors are open in the ready position, the 
system is designed to meet world-wide weather condi- 
tions. 


e@ Hydraulic circuit—There are two identical, inter- 
locked actuation systems, one for each roof panel. A 
hydraulic power supply skid contains three pneu- 
matically pre-charged accummulators, connected in 
series. Supply hydraulic pressure is 3000 psi, and air 
back-up pressure is 1640 psi. A 4500-psi pumping 
system closes the roof panels and recharges the ac- 
cumulators. 

After the electrical signal to open the roof is given, 
the actuating and latch circuits undergo the following 
sequence within 5 seconds: 

1. Unlatch closed roof. 
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2. Open both roof panels. loaded roof with wind aiding will open in 2.76 seconds. 

3. Latch both panels in open position. In this condition, the highest buffing cylinder pres- 

After the electrical signal to close the roof is given, sure occurs in deceleration, (5845 psi) at a flow rate 
the actuating and latch circuits undergo the follow- of 88 gpm. Roof opening characteristics are a func- 
ing sequence within 180 seconds: tion of deceleration valve area. 

1. Unlatch both panels. Roof closing uses the pump supply. Closing velocity 

2. Close both roof panels. varies depending on load, from .35 to 1.0 foot per 

3. Latch both panels in closed position. second. 

To provide the accelerating force to open the doors 
within 5 seconds under maximum snow and wind @ Opening roof—aAt the signal to open the roof, 
loads, the piston area of the hydraulic cylinder is the latch solenoid valve is energized, pressurizing the 
sized at 7.421 square inches. This produces a maxi- latch cylinders which retract, pulling the latch bar 
mum oil flow rate of 56 gpm in the system. A snow- free. When the latch cylinder is fully retracted, it 
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ON 

EVERY 
ATLAS 
COUNTDOWN 


PRESSURE 
GAUGES 
ARE 
CONSULTED 





Used for Readout of Gas Pre-Charge 


in Hydraulic System Accumulators 


Complete reliability, freedom from jamming even under severe 
overloads, resistance to shock and vibration, the ability to 
keep functioning accurately whether setting in the desert sun 
or subjected to extreme cold . . . these are some of the reasons 
you will find 6 RMC-Lindsay High Pressure Gauges on each 
Convair Atlas. 

These gauges must withstand shock tests of 100Gs. They 
are checked for accuracy in vibration tests ranging from 10 to 
2,000cps at 35Gs and at ambient temperatures from —65°F to 

+275°F. There is no linkage, no gear train to disintegrate or to 
cause pointer vibration. The indicating pointer is attached 
directly to the end of the helical bourdon coil. 

RMC Gauges are built to the most exacting laboratory 
standards for accurate performance under the most rigorous 
conditions encountered in modern industry, in jet aviation, 
in astronautics. 





RMC gauges used on sustainer of 
engine hydraulic system accumu- engine hydraulic system are 
lator is flush mounted on the mounted on the side of the missile 


RMC Gauge for the booster 


fuel tank beneath a maintenance 


booster engine compartment for 
access panel. 


easy reading from the outside. 


If you have a high pressure gauge problem let RMC engineers 
work with you in its solution. Write, wire or phone: 


ROCHESTER MFG. CO. OF CALIFORNIA 
\' hy 7, 
7 | 


140!-C S. Shamrock Avenue, Monrovia, California 
LIN OSAY PRESSURE GAUGES 


ROCHESTER MANUFACTURING CO., INC. 
209-C Rockwood Street, Rochester 10, N. Y. 


NEW RMC PLANT IN MONROVIA 


The new RMC Monrovia, California plant has been specifically 
designed for full scale plant production of precision instruments without 
sacrificing laboratory production standards. 
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trips a limit switch which opens 
a 4-way solenoid valve. This valve 
allows fluid to flow to the opening 
end of the roof actuating cylinder, 
while permitting flow from the 
opposite end to return to the main 
reservoir. 

When the roof panel has 
traveled half of its opening dis- 
tance, a deceleration valve steadily 
decreases the effective orifice size 
on the discharge line from the 
cylinder. The roof decelerates dur- 
ing the last half of its travel, and 
when within 12 inches of being 
fully open, a limit switch trips the 
latch cylinder solenoid. This causes 
the latch cylinder to push the latch 
bars against detent lead-in ramps. 
When the roof is fully open, a 
limit switch de-energizes the 4- 
way solenoid valve and blocks 
cylinder pressure. The latch bar 
pushes into the detent and con- 
tacts an upper travel limit switch 
which signals that the roof is fully 
open and latched. 


e Closing roof—Closing signal 
initiates a sequence in reverse of 
opening. When the latch bars are 
fully depressed, their lower travel 
limit switches energize the solenoid 
valve pressurizing the closing end 
of the cylinder. Flow from the 
opposite end must pass an orifice 
which limits roof velocity. As the 
roof approaches closing position, 
a limit switch triggers the latch 
so that the latch bar will engage 
as soon as the door is fully closed. 
A damper on one end of the 
cylinder cushions the last few 
inches of travel. When the roof is 
fully closed, the upper travel limit 
switch shuts off the flow to the 
cylinder and signals that the roof 


is closed and latched. O00 





For the story of the Bo- 
marc launcher-erector, using 
the same hydraulic power 
package, see “Bomarc 
Launcher Hydraulics” in the 
September 1959 issue of Ap- 
PLieD Hypravutics & PNev- 
MATICS (page 116). 
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Kidde foot-operated brake valve 
(Installed on the F-27) 


idde lever dual brake valve (Installed on F-27, 
e Havilland Caribou, and Howard Ventura) 


Kidde handwheel-operated brake valve 
(Installed on Convair 880 and 600) 








sees 
Kidde lever-type brake valve (Installed on the 
F8U, F8U-3, and Aero Commander) 





Kidde pneumatics give you 


POWER PLUS FOR 


EMERGENCY STOPS! 


Component parts of a pneumatic emergency aircraft brak- 
ing system, the Kidde valves shown here illustrate just one 
way you can put versatile, dependable pneumatics to work 
for you. All of these Kidde valves are “modulating’’— give 
you complete braking control from full off to full on, and 
can even be used to steer aircraft on the ground. 


In operation, pneumatic brake systems draw air from 
either a 3000 psi fiberglass or steel “bottle”. This air 





supply can also be used to operate emergency landing gear 
systems or other devices on the aircraft. 


Fully proven in flight, pneumatics can probably solve a 
number of difficult problems for you. Kidde has the man- 
power, the facilities, and the tested pneumatic components 
to build primary pneumatic systems or emergency pneu- 
matic actuating devices. Let Kidde help-you start using 
safe, dependable pneumatic equipment. Write Kidde today ! 





District Sales Engineering Offices: 
Dallas, Tex.—Dayton, Ohio—St. Louis, Mo. 
San Diego, Calif. —Seattle, Wash.—Van Nuys, Calif.—Washington, D. C. 


Walter Kidde & Company, Inc., Aviation Division, 916 Main Street, Belleville 9, N. J. 


<9 Walter Kidde-Pacific, Van Nuys, California 
Walter Kidde & Company of Canada Ltd. 
Montreal—Toronto—Vancouver 














Symposium participants call 
for realistic hydraulic requirements 


@ By HENRY LEFER, Eastern Editor, Applied Hydraulics & Pneumatics 


EALISTIC analysis of operat- 

ing conditions can lead to 
cheaper hydraulic components in 
aircraft and missiles, at no sac- 
rifice in reliability. Components 
are often expected to pass quali- 
picked from MIL 


that are far more 


fication tests 
specifications 
severe than actual application con- 
ditions. The result is greater 
weight, larger size, higher price. 
Sometimes it means that “specials” 
must be designed when standard 
items could do the job. 

This plea for realism was echoed 
by many of the speakers at a 
recent three-day hydraulic sym- 
posium sponsored by New York 
Air Brake Co. at Watertown, N. Y. 
Papers were presented by repre- 
sentatives from various aircraft 
missile industry companies and by 
members of NYAB’s engineering 
department. The symposium was 
the second in an annual series. 

Here are highlights of papers: 

e High - Temperature Hy- 
draulics for Supersonic Trans- 
ports, by Robert W. Abshire, 


Staff Engineer, Mechanical Equip- 
ment Unit, Boeing Airplane Co. 
Hydraulic systems will get more 





TECHNICAL PAPERS on military and transport aircraft were part of the 3-day 


complicated in jet transports de- 
signed for Mach 2 and faster. The 
reasons: ambient temperatures will 
go to 210 F at Mach 2, 550 F at 
Mach 3. Flight controls will de- 
pend completely on hydraulic 
power. Primary flight controls will 
probably be separated from utility 
services. Multiple flight control 
systems will protect against com- 
ponent or system failures. 

One Boeing supersonic design 
has a triple hydraulic system which 
permits flight completion after loss 
of one system. The remaining two 
can still deliver the 170 hp re- 
quired for flight power. The de- 
sign also permits safe flight and 
landing after loss of two systems. 
The remaining system delivers the 
110-hp maximum requirement for 
utility services such as landing 
gear extension and flap actuation. 
(A typical subsonic jet now re- 
quires a maximum pump power of 
80 hp.) 

System pressure will likely be 
1000 psi. This is determined by 
weight, ability to fit actuators 
within surface contours and avail- 
ability of components for mini- 
mum leakage and maximum re- 


session. Here, Convair’s Michael Voytish describes auxiliary power supply 


design. 
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liability. 

System temperatures will be the 
result of ambient temperatures 
plus heat generated within the 
hydraulic system. Operating tem- 
peratures will depend on how 
much cooling can be incorporated 
and what reliability requirements 
are. At Mach 2, no special cooling 
is required if the system works at 
400 F. To bring it down to 175 
F requires a 1360-lb cooling sys- 
tem including heat exchangers and 
water heat sink. At Mach 3, it 
would take 2305 lb to keep the 
system at 175 F; 1326 lb at 400 
F; 165 lb at 550 F; and 123 |b 
at 700 F. Maximum system tem- 
perature now under consideration 
is 500 F. 

Weight of systems and compon- 
ents will be more critical in super- 
sonic than in subsonic transports, 
because of lower lift/drag ratios. 
L/D ratio for supersonic flight is 
calculated at 7 to 8, compared to 
18.2 to 19 for a contemporary 
transport. 

Failure rates of hydraulic com- 
ponents will go up with tempera- 
ture. Manufacturers will have to 
improve high temperature reli- 
ability, so designers can attain 
their required reliability without 
excessive system complication or 
further reliance on redundant sys- 
tems. Not only is high flight-con- 
trol reliability required, but to 
keep costs down, high maintenance 
reliability is also needed. 

Boeing-Seattle, has studied 700 
F components, including a_hy- 
draulic motor, pump, metal and 
non-metal dynamic seals, servo 
valves, and fittings. One Boeing- 
developed, high temperature fitting 
weighs only one-quarter as much 
as an MS fitting. 

e@ Hydraulic Pump Limited- 
Lubrication Operation, by /. 
R. Crissey, Hydraulic Design 

Continued on page 142 
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375304 COMPRESSOR — 
Pressures to 3000 psi; 3.5 
CFM free air. Without mo- 
tor, mounted on bracket, 
supplied with 4%” standard 
keyed shaft for pulley and 
V-belt drive. 


3750302 COMPRESSOR — 
Pressures to 3000 psi; 3.5 
CFM free air. Equipped 
with 3 phase 220/440 voit 
motor. This model includes 
motor starter switch and 
pressure switch. 


42017 SERIES has integral 
electric motor. 1.75 CFM 
free air with pressures to 
3000 psi. Total weight: 38 
Ibs. Available in 110 volt 
or 220 volt, single phase 
AC. 


Combination oil and moisture filter-separator and safety relief valve 
is supplied with all units. Oil filtration effective to a maximum of 
5 parts per million by volume. Dew point is between —8° F. and 


—20° F. 


Y/1/1/// 











compressed air supply... 


When you need a source of high pres- 
sure compressed air be sure to give 
full consideration to these Cornelius 
compressors. Each model delivers 
high pressures (up to 3000 psi). Each 
model is actually portable . . . may be 
moved anywhere with ease. The small 
size of each model lends itself to be 
included on your own OEM equip- 
ment. Each model provides new con- 
venience because each is a “plug in 
type” source of high pressure air. 
Each model delivers air pure enough 
to breathe. 


These small compressors may be 
just right for your OEM needs, lab 
work, production test or maintenance. 
They may not only answer your need 
but also save thousands of dollars 
compared to a large, permanent type 
compressor. 


The small size and light weight of 
these industrial compressors does 
not penalize performance. They are 
rugged and dependable — reliable, in 
every sense of the word. Get the com- 
plete facts about these compressors. 
Write for free literature, or tell us 
what your needs are and we will fur- 
nish drawings, quotations and other 
information you require, promptly. 


MMU ids 
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AERO DIVISION 


557-39th Avenue N. E. * Minneapolis 21, Minnesota 


Pioneers in Pneumatic Systems for Aircraft 
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HLS 


Jor FUEL SHUT-OFF }»=— 
VALVES 
FUEL NO-AIR VALVES 


VENT VALVES 


C FRA M | CS @ are impervious to the rugged environmental 
conditions imposed on fuel systems com- 
ponents 

F 7 RAM | C § @ will not deteriorate at high temperatures 

C . RA M | CS @ provide infinite corrosion resistance in fuel 


and other corrosive fluid media 





pressure operated 
elastomeric diaphragms and 


A ceramic actuat 
valves eliminates the n 


close-fitting metal parts. Provides maximum durability and 
reliability in severe environmental applications. 

Aero Supply has pioneered in the application of ceramics to 
aircraft fuel system components .. . so may we suggest you 
discuss your very next specification with us? Request technical 
bulletin #8-2759. 


A NEW Development Of The 
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Specialist, Chance Vought Air- 
craft. 


A Navy study last year indicated 
that more than half the field ar- 
resting gear incidents on its planes 
were due to utility system failures. 
Each time the system ran dry, the 
pump was removed and replaced. 
Pump repair (when possible) costs 
nearly as much as a new pump. 

Chance Vought found the fail- 
ures were random, seldom repeti- 
tive, throughout the system. They 
were apparently the result of 
changes made in the systems: 
pushing the planes beyond design; 
and young, inexperienced person- 
nel working on the complex hy- 
draulic systems. Because the fail- 
ures couldn’t be anticipated or 
controlled, the Navy asked for a 
hydraulic pump that could run 
dry for 30 minutes. In most cases 
this would cover the interval be- 
tween failure and return to base 
(or carrier). 

Chance Vought engineers 
worked up a test setup to determine 
a pump’s dry-running ability. They 
added to the normal 585 hr of 
qualification a 75-hr cycling test, 
consisting of three 30-min periods 
of dry running, each followed by 
24.5 hr of normal running. New 
York Air Brake had had two cases 
where one of its pumps had run 
dry for 20 min following utility 
system failures on the F8U-3, with 
no damage to the pump. They un- 
dertook to carry out the Chance 
Vought test. 

Result: The pump completed 1 
hr 7.5 min of dry running before 
failure. Failure was traced to 
cracking of the standard O-ring 
permitting air to get into the bear- 
ing area and dry off the metal. 
This heated and deformed the 
pivot, and the pump failed. A 
packing that will stand up at 275 
F when exposed to oil on one side 
and air on the other would extend 
the dry-running life. 


@ Missile Launcher Sys- 
tems, by Melvin Schecker, Project 
Supervisor, Hydro Mechanical 

Continued on page 145 
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Model Displacement 
Series cu. in./rev. 


Pvo06 18,200 12, 
poz | 18 | 1450 | 1 


PV024 367 1] 





PV039 10 


PV062 


Pen 


PV104 


3 


PV163 2.500 


a 
* a “ 
; } Pvies 


*This is hydraulic output horsepower at 3000 psi 


The above table is important to anyone concerned with the selection of 
hydraulic pumps for future air or space vehicles. Note particularly the 
horsepower-to-weight ratios for both rated and limited life speeds. These 
are the highest known available at this time. 

But highest hp/Ib is only one of many advantages offered you by the 
new Vickers advanced design variable displacement pumps. Developed to 
meet the requirements of the new MIL-P-19692 specification, this new series 
has volumetric efficiencies of 96% to 98% over a pressure range of 500 to 
3000 psi ... . and has 4000 psi continuous operation capabilities. These 
pumps have faster response and improved contamination resistance; they 
have practically the same envelope as constant displacement units of equal 
output. The first five sizes are now being integrated into advanced aircraft 
and missile systems; the two larger sizes are in the development stage. 
Write for Bulletin A-5233 for additional information. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Aero Hydraulics Division — Engineering, Sales and Service Offices: 
ADMINISTRATIVE and ENGINEERING CENTER—Department 1400 « Detroit 32, Michigan 
TORRANCE, CALIFORNIA—3201 Lomita Bivd., P.O. Box 2003 + Torrance, Calif. 
Aero Hydraulics Division District Sales and Service Offices: 
Albertson, Long Island, N.Y., 882 Willis Ave. * Arlington, Texas, P. O. Box 213 
Seattle 4, Washington, 623 8th Ave. South + Washington 5, D.C., 624-7 Wyatt Bidg. 
8332 Additional Service facilities at: Miami Springs, 761 Plover Road, P.O. Box 646 


TELEGRAMS: Vickers WUX Detroit « TELETYPE: “ROY” 1149 © CABLE: Videt 
OVERSEAS REPRESENTATIVE: Vickers Incorporated Administrative and Engineering Center, Detroit 32, Mich. 


Engineers and Builders of Fiutd Power Equipment Since 1921 
Variable Hydraulic Motors using the Advanced Design 


Series concept are now under development. 
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Machine & 


{merican 
Foundry Co. 


Section. 


The launching system of the 
Titan ICBM, built by AMF, is 


powered by hydraulics. Because 


of the power required—600 hp 
to raise the platform and missile, 
hydraulic rather than electrical 
power is used. Furthermore, the 
hydraulic system figured out 15% 
cheaper. 

Che work platform for assemb- 
ling and firing the Titan is basic- 
ally a hydraulic elevator. It’s 
raised and lowered by a_ fluid 
motor. To meet the requirements 


of flow, pressure and time to raise 
the missile out of the 150-ft hole, 
the designers decided on a direct 
pumping system, ruling out ac- 
cumulators. The platform rises in 
2 minutes. 

Fluid is 


glycol, since hydrocarbon-based 


fire-resistant water- 
fluid could not be used in the pres- 
ence of the LOX oxidizer. 

lhe power pack has four pumps, 
each driven by a 150-hp electric 
motor. The system is always pres- 
surized to keep out dirt. 10-micron 
filters on the supercharger pump 
outlet and a 100-mesh screen in 
the reservoir take out contamin- 
ants. 

The drive circuit includes a 
three-way valve pressure selector; 
a standard four-way valve for di- 
rectional control for the fluid 
motor: a flow control valve for 
acceleration and deceleration; and 
the 600-hp, 600-rpm drive motor. 
The directional control valve is 
52-in. long and weighs 1600 Ib. 
Flow in the system is 350 gpm 
at 3000 psi. 

The primary hydraulic power 
source provides flow and pressure 
for all locks, actuators, and other 
hydraulic functions in the 32 cir- 
cuits of the installation. 

As far as possible, only com- 
mercially available components are 
used, with modifications where 
needed. Aircraft equipment is used 
where available, because of built- 
in reliability factors. Non-aircraft 
items are qualified by testing five 
specimens for 10,000 cycles each. 
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The power pack and circuits are 
in parallel, so pumps can be added 
for additional flow. Valve spools 
can be changed for different flow 
conditions. 


@ Selection of Auxiliary 
Power Supplies by Evaluation 
of the Desired Characteristics, 
by Michael Voytish, Jr., Group 
Engineer, Auxiliary Power and 
Controls, Pomona Division, Con- 
vair. 

Ten important things should be 
considered in choosing an auxili- 
ary power supply: simplicity; re- 
liability; weight; development 
costs; environments; life storage: 
spares concept; serviceability; 
growth potential; and production 
unit costs. Often the customer con- 
siders just one or some of these 
and, as a result, makes a poor 
selection. 

The author describes a battery- 
powered APS, including a rotary 
inverter, a d-c motor gear pump 
unit, and a power changeover re- 
lay to operate a missile hydraulic 
load. Requirements were: electri- 
cal power—1 kw, 400 cps + 3%, 
115 vac 1%; hydraulic power 

6 hp to fixed load; duration— 
120 sec; activation time—1.0 sec; 
operating environments—0 to 125 
F. The system must meet missile 
environments. 

Although many companies give 
battery-powered APS systems a 
low rating, consideration of all ten 
factors showed that this system 
was best for this application. 


e Pump Developments, by 
VYAB engineers. 


ELECTRO-HYDRAULIC SERVO 
PUMP. Developed as the nozzle 
area control pump for GE’S X-211 
engine, the pump provides a full 
signal flow of 26 gpm, 3000 psi 
and 4000 rpm, pumping OS.-45, 
Type IV fluid at an inlet tempera- 
ture of 400 F. One pump at GE 
has logged over 840 hr under a 
variety of test conditions at tem- 
peratures up to 420 F. Another 
was operated for 214 hr subject to 
gamma radiation, with no change 
in performance or the physical 


properties of any of its materials. 

EXTENSION OF THE OVERCENTER 
DESIGN. In this variable-displace- 
ment design, the cam can pivot 
“overcenter’, reversing flow 
through the unit. The design oper- 
ates equally well as a pump or 
motor. 

Overcenter units could be used 
as hydraulic starters for aircraft 
engines. Attached to the starter 
pad on an engine, the overcenter 
unit would act as a_ hydraulic 
motor during cranking of the en- 
gine. When the engine started, the 
cam would be shifted overcenter 
and the unit converted to a pump, 
receiving torque to start the next 
engine, and so on. 

ELECTRIC MOTOR PUMP UNITS. 
Matching motors to pumps insures 
motors tailored exactly to pump 
requirements. 

Seven factors must be con- 
sidered for aircraft service: out- 
put power requirement; input 
power available; service usage of 
flight profiles; weight and space 
allowed; heat, motor frame de- 
sign (enclosed or open construc- 
tion), and fluid to be used; struc- 
tural features required; qualifica- 
tion and reliability. 

MISSILE SYSTEM PACKAGES. Pack- 
aging reduces the number of ex- 
ternal connections, increases re- 
liability by reducing the number 
of points where leakage can occur, 
and makes it possible to define 
more closely the operating limits. 

APPLICATION OF TITANIUM IN 
AIRCRAFT HYDRAULIC COMPONENTS. 
One servo pump, which provides 
the hydraulic power to modulate 
the afterburner jet nozzle area on 
advanced models of the GE J-79 
engine, uses titanium for the pump 
cover and housing. This enables 
the pump to withstand higher pres- 
sures with no increase in size of 
cover sections (compared with 
aluminum), gives freedom from 
erosion at high temperatures at 
less weight (compared with stain- 
less steel). However, titanium is 
expensive and involves production 
difficulties, so requirements should 
be analyzed before specifying it. 

HIGH-SPEED PISTON PUMPS. 
Work is being done to extend 
limited life of these units at ultra- 

Continued on page 146 
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Hydraulics... another Kearfott capability 


KEARFOTT 
ELECTROHYDRAULIC 
SERVO VALVE 


Simplified schematic shows operation: fluid from input port 
passes through screen and fixed orifices to chambers at - 
ends of spool. Passages in spool lead to two variable orifices 
at either side of center. Varying current in either torquemo- 
tor winding displaces armature; resulting differential pres- 
sure repositions spool. This establishes new equilibrium 
among pressures in load ports L1 and L2, drain port D, and 
supply. Slide fork closes the variable orifices at null. 


Kearfott’s unique approach to the design of electro 
hydraulic feedback amplification has resulted in reliable, 
high-performance miniature servo valves with just two 
moving parts. Ideally suited to missile, aircraft and in- 
dustrial applications, these 2-stage, 4-way selector valves 
provide high frequency response and extreme reliability 
without the need for mechanical null adjustments. This 
reliability has been tested and proved not only by Kearfott 
but by a number of firms prominent in the missile field. 


Anti-Clogging Design 

Large orifices prevent clogging and silting and high shear 
forces permit efficient operation even with highly contam- 
inated fluids. Positional feedback substantially reduces flow 
force reactions while hydraulic centering of pilot position 
eliminates the effects of hysteresis and null shift. Even under 
extreme temperature variations, Kearfott’s unique valves 
consistently function at optimum efficiency. 


Kearfott servo valves provide full motor power since the 
high ratio of available force to friction makes possible a 
lower threshold, reducing dead band and minimizing force 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


A subsidiary of General Precision Equipment Corporation 
Sales and Engineering Offices: 1500 Moin Avenue, Clifton, N. J. 
Midwest Office: 23 W. Calendar Avenue, Lo Grange, Iilinois 
South Central Office: 6211 Denton Drive, Dallas, Texas 


West Coast Office: 253 N. Vinedo Avenue. Pasodena, California 


Engineers: Kearfott offers challenging opportunities in advanced 


component and system development. 


NEARFOTT 


Actual Size 


required for centering motor. They are available in a variety 
of types, including #6103 with a flow rate of .3 to 4 gpm and 
#6104 with a flow rate of .8 to 10 gpm. 


Typical Characteristics 
Quiescent Flow 0.15 gpm Supply pressure 500 to 3000 psi 
Hysteresis... 3% of rated current Temperature-Fluid & - 
Deadband 1% of rated current Aasbiont Tt +0eP 


Flow Rate Range 3 to 10 gpm 
(Minimumcurrenttoestablish flow) Weight 10.5 ounces 


DESIGNS AVAILABLE WITH FREQUENCY RESPONSE OUT TO 250 CPS 


Hydraulic actuator subsystems can be supplied as follows: 
e@ Linear or rotary actuators with or without positional 
feedback and power supply. 

@ Servo valve-actuators. Feedback can be provided consist- 
ing of voltage or resistance devices. 

@ Actuators whose bodies contain first and second stages 
of the servo valve with torque motor mounted on common 
actuator-valve body. Feedback devices can be supplied 
integral with actuator or mounted externally. 





7 
GENERAL 
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Kearfott 
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GEAR PUMPS 
GENERATION 


MISSILES © SPACECRAFT 


High performance 
hydraulic pumps by 
Eastern are uniquely 
suited to the exacting 
operating require- 
ments demanded in 
the craft of tomorrow. 


Check these Eastern 
gear pump features 
— do they suggest a 
solution to your 
present design 
problem? 


Small size: Eastern gear pumps are the smallest, lightest 
made. Airborne servo system pump shown delivers 1.5 
gpm @ 1500 psig — measures only 1%” x 1%” x 2%”, 
weighs 9 oz. 


Wide performance range: pumps available have 
theoretical displacement from .0016 to .0419 cu. in. per 
revolution — flow from .025 to 2.0 gpm, pressures from 
0 to 2000 psig, at speeds to 24,000 rpm. Weights with 
motor range from 1.5 to 8.5 lbs. 


Unaffected by extreme environments: rugged, 
reliable Eastern units take loads to 50g in stride — shrug 
off temperature differentials to meet MIL specs. 


Flexibility, economy: mass-produced components can 
be teamed into the precise configuration you need. 
Creatively-engineered custom pumps also available. 


Contact Eastern for creative contributions to help 
you solve your hydraulic pump or power problems. 
Write for Bulletin 360 — your complete new 

guide to Eastern aviation products. 


Hydraulic power * electronic cooling * refrigeration-type cooli 
pressurization-dehydration * servo-valve hydraulic systems 


EASTERN INDUSTRIES, INC. 


100 Skiff Street * Hamden, Conn. 


West Coast Branch Office: 1608 Centinela Ave., Inglewood 3, Calif. 
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high speeds. Maximum safe oper- 
ating speeds recommended are: 


MAXIMUM PUMP SPEEDS—rpm 


| Nominal Flow— Life-hours 
= gpm - - - 
560 50 I 
Vg 12,000 16,000| 24,000 
Vy 10,000, 14,000 20,000 
6 4,500 6,000) 7,200 


scoop TYPE PUMP. NYAB’s new 
pump is basically a two-stage high- 
pressure, high-speed unit in which 
a drum is rotated at 35,000 rpm 
about a stationary shaft having 
two scoops. Fluid is picked up by 
the first-stage scoop and fed into 
the second stage where the second 
scoop picks it up and delivers it 
to the discharge port at rated pres- 
sure. The pump delivers essentially 
pulseless flow. 

A prototype pump is rated at 
10 gpm, 3000 psi. Although tem- 
perature rating is now 650 F, con- 
siderably higher operating tem- 
peratures should be achieved as 
better seals become available. 

The pump is tolerant of a wide 
range of fluids and is insensitive 
to contamination. It weighs about 
one-third as much as a piston 
pump of comparable capacity and 
can be coupled directly to a tur- 
bine power mover, saving the 
weight of reduction gearing. 
Torque and power characteristics 
permit turbine drive. Main draw- 
back is the low overall efficiency 
35% for the prototype. Develop- 


ment is expected to raise this to 
50%. 000 





For product 
information in 
this issue 

use the 


PRODUCTS’ 
INDEX 


on page 180 
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PUROLATOR FILTERS 
FOR THE PROTECTION 


OF HYDRAUL 


G-200M Aircraft Restrictor ° PR 301 Ye GPM line type 
Filter two-way for hydraulic e hydraulic oil filter Micronic 
oil systems meta! element element 





* * 
PR 312 12 GPM line type fil- . PR 412-8 12 GPM line type 
ter Micronic element filter Military approval 

- 


Effective filtration is essential for optimum perform- 
ance in hydraulic circuits. To keep a system clean 
and functioning properly, it is important that the 
filer be designed specifically to meet the require- 
ments of the job. 

Purolator’s complete line of filters for hydraulic 
systems includes models for every set of operating 
conditions likely to be encountered. A few are 


shown here; there are many more standard models 











Ic CIRCUITS 


PR 362 3 CFM in-line vent ° G 200 series in-line two-way 
type Micronic element restrictor filter Metal ele- 
ment, internal connections 





6-187 3 GPM in-line hydrau- e P 32-26 Low pressure, high 


lic oil filter Metal element flow hydraulic oil filter 
. 


from which to choose. If your application requires 
a special filter, Purolator will design and build it. 
Let Purolator work on your toughest filtration 
problem. 


Filtration For Every Known Fluid 


PURQOLATOR 


PRODUCTS, INC. 
Rahway, New Jersey and Toronto, Ontario, Canada 
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THE DRIVE CIRCUIT for each axis on this flight simula- 
tor contains a hydraulic motor and an electrohydraulic 
servo valve. The simulator duplicates conditions of yaw, 
pitch, and roll for laboratory testing of missile compo- 
nents 


HYDRAULIC POWER UNIT contains two pressure-com- 
pensated, variable-volume, piston pumps. They have a 
combined capacity of 25 gpm. Two piston accumulators, 
precharged to 1000 psi store oil for sudden require- 
ments. An oil cooler mounted on the rear of the reser- 
voir keeps oil temperature at 130 F. 


DRIVE UNIT FOR EACH AXIS consists of a high perform- 
ance servo valve controlling a fluid motor operating 
through a gear train. Synchros are used for error sensing 
in the system. Ten-micron filters protect the servo valves, 
relief valves, pumps, and motors. 








High response 
fluid motors 
drive 

flight simulator 


e@ By GERALD J. GRANROS 
and JOHN F. WROTEN, JR. 


Senior Design Engineers 
fircraft Armaments Inc., Cockeysville, Md 


ERVO controlled fluid motors rotate the three axes 

on this flight simulator. The motors must react to 
commands at response speeds to 20 cps. The hydraulic 
motor drive was selected because of its high power 
response and low weight. 

The simulator duplicates the motions of missile con- 
trol systems while in flight. It permits individual com- 
ponents and entire systems to be tested under in-flight 
conditions. The flight table rotates continuously while 
testing to simulate yaw, pitch, and roll. 

Two pressure-compensated, variable-volume pumps 
furnish oil to the system. Each is connected to an 
accumulator precharged to 1000 psi. One pump at 
3000 psi drives the pedestal axis motor, and the 


Electrohydraul 
servo valve 
ame 
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FOR MISSILES ... OR FOR YOUR 
POWER CYLINDER APPLICATIONS 

.. » ANKER-HOLTH RELIABILITY 
MEANS OPTIMUM PERFORMANCE 


Reliability of all missile components is of critical importance. 
This is one reason why Anker-Holth has furnished the 

power cylinders in BOMARC installations throughout the 
country to activate the launcher shelters, sliding them away 

in seconds prior to firing. Reliability in the products you make 
is important, too; in the superior performance, 

lowered operating costs and increased market acceptance. 
Specify Anker-Holth power cylinders 

for all of your pneumatic and hydraulic applications. 

Send for illustrated catalog today. 


@ ANKER ( HOLTH 


DIVISION, THE McDOWELL-WELLMAN COMPANIES 


ANKER-HOLTH DIVISION 
THE WELLMAN ENGINEERING CO. 
2723 Connor St., Port Huron, Michigan, USA 





Heavy duty 


mill type cylinder Oo Please send me your complete catalog. 





0 Please send me information for the following 
application 








Square head type 


hydraulic cylinder Nome 





Title 








Company. 








Address 





JIC Standard and Special Cylinders For Every Application 








used by one company... 


on one type application 





enough NYLAFLOW® tubing 
to lasso the highest 
flying earth satellite! 


So what? Just this! Any company that uses 10 million 
feet of NYLAFLOW flexible tubing must be well 
satisfied with the results. And it certainly proves a 
point we've been making. For “down-to-earth” 
quality—uniformity you can depend upon— 
NYLAFLOW pressure tubing gives you the most 
value for your investment. 


Whatever your problem—conveying air, gases or 
liquids—the characteristics of this tough, flexible 
polyamide tubing can more than justify its use. 


High pressure rating at low cost 
High resistance to flex and vibrational fatigue 


Mechanically strong—resists abrasion and 
impact 


¢ Corrosion and chemical resistance 

« Serves wide temperature range: low as —100°F, 
up to +225°F 

Is used with standard flare or flareless fittings 
Light weight (1/7 that of copper) 

e Easy to work with. . . easy to install 

NYLAFLOW pressure tubing is available in 1000 
psi and 2500 psi short time: burst strengths. Every lot 


is pretested for strength, resiliency, impact and cold 
brittleness. It is 100° proof pressure tested. 


NEW LITERATURE now available. Write today 
for more information on characteristics, properties 
and uses. 


THE POLYMER CORPORATION OF PENNA. 
a subsidiary of The Polymer Corporation 


Reading, Pennsylvania 


POLYPENCO 
oul 


Export: Polypenco, Inc., Reading, Pa., U.S.A. 


ay efor 
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other supplies oil at 2000 psi 
through rotating joints to the 
other two axes. 

e Component selection— None 
of the components in the hydraulic 
system were made special. How- 
ever, there were some obstacles 
in finding standard components 
which would handle low viscosity 
(60SSU) oil with the correct ca- 
pacities and speeds for the system. 

Pumps were analyzed for speed 
of response with complete oil flow 
reversal at 20 cps. The pumping 
element on standard industrial 
pumps was too heavy. Aircraft 
pumps were used because the 
mass of parts which vary the dis- 
placement were at a minimum, 
assuring fast response. 

\ standard, duplex rotary joint 
for 16 gpm of oil at 2000 psi is 
not available. A smaller joint was 
modified to provide larger inlet 
and exhaust openings. This unit 
creates almost all of the system 
back pressure because it is too 
small to handle the maximum oil 
flow. Since the servo valves will 
not take more than 150-psi drain 
pressure, and since the drain and 
exhaust lines are the same, back 
pressure had to be kept down. 

Dual relief valves are used on 
each fluid motor to protect the 
drive gears from damage due to 
the reverse pumping effect of the 
drive motors. Pumps won't com- 
pensate fast enough to handle 
pressure surges during fast oscil- 
lation. Spring-loaded, ball-type re- 
lief valves were used because they 
met the 20-cps speed required. 
Each axis drive has a different 
relief valve setting. This setting 
is determined by the maximum 
safe loading of the gearing and 
the speed of oscillation. Two of 
the axes have gear shifts for low 

nd high speed. A relief valve must 
be used for each speed of the axis. 
Relief pressures range from 110 
psi to 1000 psi. 

To prevent contamination, 
honed steel tubing was used. 
Straight thread fittings gave better 
sealing than tapered thread fit- 
tings. Where it was necessary to 
use tapered threads, a lock nut 
with an elastomeric ring was used 
to prevent leaks. ooo 
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When it’s a 


Question of 
“0” RINGS in any material or 


special compound for every 
service condition required. 


PACKINGS to your specifications 


in leather, synthetics, 


Also gaskets and asbestos, teflon, etc. 


washers in over 
200 materials. .. 


Look for 
the Answer at Auburn. 


Send us your specifications or blueprints. You'll receive 
prompt quotations and recommendations without obligation 


THE AUBURN MAN !FACTURING CoO. <Bs 
308 Stack St., Mide. town, Conn. : 


New York, N. Y.; Rochester, N. Y.; Detroit, Mich.; Chicago, I!I.; 
Minneapolis, Minn.; Pittsburgh, Pa.; Cincinnati, Ohio; Ridgewood, N. J.; 
Atlanta, Ga.; Memphis, Tenn.; St. Louis, Mo.; Washington, D. C. 
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FREE CUSHIONS’ 





© 
i 
"ALL MEAD Dura-Life CYLINDERS 
New line of Mead air cylinders, with 


16 sizes, mounts. Larger-than- 
ever ram bearing holds strict 
alignment, eases friction. 
Quick-detachable bearing 


CUSHIONS 
at 
cartridge to replace ram seals 


in minutes. Adjustable, con- 
vertible cushions, non-cush- EX TRA 
ions or semi-cushions at either COST 


or both ends. Universal cylin- 
ders with interchangeable mounts (200 
PSI). Millions of cycles prove they will take 
it. Get complete data from... 


fe MEAD 


DOUBLE 






4114 N. Knox Ave. 
Dept. AH-109 
Chicago 41, Illinois 








Just Out! Just the ticket 
to cut cost! 


ae &, 


ae. 
eae 
Bi Kee 


f, 5 
ea ee 
> Ay % s” —$3.00 


& %"—$3.25 


i » 
Noss co74 6 i 5 i? 
NEW SPEED CONTROL VALVE 


Ve" and V4" pipe sizes in stock now! 


Now a speed control valve that regulates your cylinder movement 
with precision and sureness, but which lists at $3.00 and $3.25. 
And despite its lower costs, “CUB” features the same high quality 
of design and workmanship you've come to expect from Ross. 
“CUB'S” design stresses trouble-free operation and easy main- 
tenance. CUB is small, aluminum and lightweight. If you use speed 
controls, by all means call your Ross representative or write us. 






OSS oPpeERATING VALVE CO. 


105 E. Golden Gate Ave. « Detroit 3, Michigan 
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| GREATER PROTECTION 
Yo You AIRE LINE .” 


WHIRL-A-WAY FILTER, REGULATOR 
AND LUBRICATOR ASSEMBLY AND 
AUTOMATIC AIR TRAP (MODEL w-4) 


SUCCESSFULLY 
USED FOR 
PROTECTION 
OF AIR VALVES 
CYLINDERS 
CONTROLS 
PNEUMATIC 
TOOLS, ETC. 
The FILTER removes solids .00039 and larger. 
Transparent bow! provides visibility. The 
REGULATOR can pass large volume with an 


unrestricted fiow and minimum pressure drop. 
Self-bleeding, compact. 


The LUBRICATOR delivers desired volume of 
oil. Bow! can be refilled without shutting off 
air supply. 











The Air Trap is auto- 
matic and eliminates 
manual draining. 


PRODUCTS 


46 VICTOR AVE., Div. 10 
DETROIT 3, MICHIGAN 
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PALMETTO, 


— 


ii RINGS 


4 
7 


t 
Ahh 


PALMETTO G-T RINGS ore res ent packing 
seals molded from a variety of natural or syn 
thetic rubber compounds into T cross-sections 
with two split non-extrusion backup rings on 
each side They cre used in hydraulic or 
pneumat operations as rod or piston seals, 
in single or double acting systems; for all ap- 
plications where there is reciprocating motion, 
with either constant or impulsed pressure; and 
as static seals, under constant or impuised 
pressure 
PALMETTO G-T RINGS effectively seal, with- 
evut extrusion, at temperatures from minus 
7OF up to 600F, and at pressures os high as 
0,000 p.s They will not wedge into clear- 
ances, pinch-off under motion or pressure, or 
twist in place. Absolutely resistant to destruc- 
tive deformation, they permit the use (within 
reasonable limits) of greater clearances be 
tween the surfaces being sealed 
PALMETTO G-T RINGS cre manufactured to 
fit standard size bores and rods, and ore 
available in a wide selection of compounds 
compatible with all types of fluids in a broad 
Special G-T Ring sizes 
can be mode, on order, to meet any design 


temperature range 
requirement. Several kinds of non-extrusion 
bockup ring materials are also available 

G-T Ring compound 160A complies with Militery 
Specification 


MIL-R-003065 Grode $8 715 BE.Z 





FREE ILLUSTRATED BOOKLET ~~ 

st publishe this usefu tere ~* “Sn 5 
ture is ete with product de i” 
scriptions, technical dota, specifi id ~ 
cations, ond suggested wees of Ne — 
PALMETTO G.T RINGS for the de m"y => 
sign engineer Write for you te ~ 


copy of Booklet GTR-759 today 


Greene, Tweed & Co. monufactures o com 


plete ne of Palmetto Packings to 
meet every sealing requirement en 
ompassing every design need 
| PALMETTO PALMETTO O-RING 
PYRAMID 


SELF-LUBRICATING 
PACKINGS 


SHEET-PACKINGS 


NON-LUBRICATED 
PACKINGS 


PALMETTO U-RING 
PALMETIO KUP 
PALMETTO 

FLANGE 


Whotever yo ealing problem, Polmette 


engineers give you personclized de 
gn service ond work with you to eng 
nee he specific type of pocking you 


_— 
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NEWS 
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trom the fluid power fietd 


been 


Cc. M. 


elected 


Martenson has 
president and _ general 
manager of the Hydraulic Re- 
search and Manufacturing Co. 
Since he joined the company in 





Martenson 


staff and 
been 


1955 the engineering 
production facilities have 
doubled. Two new buildings were 
added last year. 


\ new sales office at 2547 
Fourth Ave., San Diego has been 
opened by Resistoflex Corp. 
Robert N. Liggett will head the 
new office. 

The company’s Western Divi- 
sion will move into new and ex- 
panded facilities in Anaheim, Cali- 
fornia in September. At the same 
time, Resistoflex Corp. announces 
the promotion of R. A. Paul- 
back to Sales Manager of the 
Western Division. 

Charles S. Lane has joined 
Resistoflex as liaison sales engineer 
to all commercial airlines. He has 
been associated with Curtiss 
Wright Corporation. 


The Weatherhead Aviation 
and Missile Group has ap- 
pointed additional distributors to 
handle replacement sales and dis- 
tribution of aviation products. 
They are: Aircraft Parts Corp., 
Atlanta, Ga., Minnesota Airmotive, 


Minneapolis, Minn., Aviation In- 
dustrial Supply, Denver, Colo., 
Washington Aircraft and Trans- 
port Corp., Seattle, Wash., Nor- 
Cal Supply Co., Oakland, Calif., 
Standard Aircraft Equipment Co., 
Mineola, N.Y., Nasco, Inc., Miami, 
Fla., George E. Harris Co., Wichi- 
ta, Kans., and Associated Aircraft 
Supply, Dallas, Texas. 


Republic Aviation Corpora- 
tion has received a $354,000 con- 
tract to develop a hydraulic con- 
trol system to withstand tempera- 
tures encountered by aircraft at 
1500 mph. The Air Force contract 
calls for development of compon- 
ents for aileron power control at 
temperatures to 1000 F. The com- 
pany has already verified the sat- 
isfactory performance of a fluid 
at this temperature. (An article 
detailing the development of this 
fluid will be published in a future 
issue of APPLIED HYDRAULICS & 
PNEUMATICS, } 


J. M. Dutton has been ap- 
pointed district manager of the 
midwestern sales office for Aero 
Hydraulics Division, Vickers 
Incorporated. He has been with 





Dutton 


the company since 1942, having 
entered sales from application en- 
gineering in 1950. 
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Series 150-E 


TEMPERATURE 
CONTROL VALVE 
Here is @ quality, dependable, and low MOUNTS aad 


cost self-actuated automatic modulating 


control valve. It's compact, self-con- OPERATES iat 


tained; and, as part of your equipment 

or process, will eliminate the humon 

factor of manval valves. Balanced sin- ANY POSITION 
gle-seated construction eliminates ef- 

fect of pressure variation. Send for 

Bulletin #505. 


INDUSTRIAL CONTROL DIVISION 





STERLING, INC. 


5202 W. Clinton Ave. * 


Milwaukee 18, Wis 


O\\ \ INNIS NW: 
TIME 
aane) al 


HYDRAULICALLY MONEY 


THE STAR CENTER HOLE 
RAM eliminates need for cum- 
bersome auxiliary rigging on 
many otherwise tedious, time- 
consuming jobs. Works in con- 
gested areas — anywhere and otal Gna tae 
in any direction. hole is shown pulling 
Controlled by a hydraulic out bushing. 

pump, it pulls out shafts, pis- 
tons, pinions, bushings, cylin- 
der liners; replaces gears, 
wheels, propellers; tensions 
cables and rods for prestressed 
concrete. Also used as jack for 
lifting, pushing, or pressing. 


Capacities: 
30, 60, 100, 150, 200 Tons 





A threaded rod in- 





Special engineering I and prop 
cheerfully submitted on request 


Representative areas available. 


= STAR HYDRAULICS, INC. 
+) = 420 LEXINGTON AVE., Dept. AH, N.Y.C. 17 
PLANT: RIVER GROVE, ILLINOIS 
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Get Easier, More Accurate 


Cylinder Speed 
» Control 









with ® 
Pneu-Trol 
VALVES 
es > me IN AIR OR 


and 5,000 (steel) p.s.i 


HYDRAULIC USE 


Pneu-Trol Valves combine in a short, com- a! 
pact body, a tapered fine thread needle (Bi 

for extremely accurate air or oil flow st 
control and a floating retro ball check, ; 
which permits full flow in the opposite j ? 

direction. Retro ball floats in most sensi = 

tive position to seat, requiring only a P is5| © 

slight differential pressure to fully open 

or close it. Check Valve and Needle Valve FLOW CONTROL VALVE 
incorporate single function features of 

Flow Control Valve. All valves available 

in 5 female pipe sizes — Ve" to % 

Valve bodies are made from brass, alum- 

inum, steel or stainless steel. Attractive 
Prices Immediate Delivery 
Write for Ilustrated Circular and Price List. 

















Inlet speedcontro! for gle Acting HECK VALVE 
Double Acting Cylinder. vlinder Ps 
jo . (33 
He MG 
Me eee cee oe 
“in / i 
OM (ORE ON 
em aS se NEEDLE VALVE 


‘Pwrisjc | 2919 GRANT STREET 


come: |BELLWOOD (Chicago Suburb) ILLINOIS 












DOUBLE 
SELECTOR 
VALVE 


Model 
DS-75 







FEATURES: Cast iron body—chrome plated, pres- 
sure balanced spool—Easy to mount 
—Three optional handle positions. 


SPECIFICATIONS: Capacity—24GPM @15 ft/sec. 
Pressure range—0 to 1500 PSI 
All openings—%” NPT 
Shipping weight—12 Ibs. 


vr GRESEN Mz. Co. 


LITERATURE 405 a5th Ave. N.E., Minneapelis 18, Minn. 
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COMPON 


DATA 


Portable Air Compressor 
for ground support 


\l | 130R3500 delivers 2 cfm 
f free air at 3000 psi. It weighs 
3 pounds and is 16 x 18 x 2] 
hes Del ery pressure gages 





e calibrated in 10-lb. increments 
600 ps ind 100-lb. increments 
L000 psi Operating speed 1S 

1100 m.—Cornelius Co Vinne 
lis, Mint 
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Filter 
. with integral relief valve 


| iicron filter has a dis 
} 


llulose element A by 


opens when abnormal 





contamination occurs. The filter 
will pass 69,000 gallons of fluid (at 


8 grams of contaminant per 100( 
gallons) before the valve opens. 

Acro Supply Mfg. Co., Corry, 
Pa 
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Test Stand 
. . is flexible 


The model 9510 universal hy- 
draulic components test stand has 
} pumps. The main variable vol- 


154 





ume pump is 40 hp, supplying 20 
gpm at 3000 psi. An auxiliary 
pump develops LO gpm at 50 psi. 
For high pressure static test, an 
produces 9000 psi. A 
immersion 


intensiher 
heat exchanger and 
heaters keep fluid temperature at 
160 F.—George L. Nankervis Co., 
Detroit, Mich 

Circle 502 on Time-Saver Card 


Centrifugal Pump 
for high pressure 


\ high-speed, low flow, high 
pressure pump. Can be operated 





from 15,000 to 150,000 rpm, elim- 
inating gear reduction. Flow rates 
are from 2 to 30 gpm to 1000 F. 
Pressure rise from 1000 to 4000 
psi.—Turbocraft, Inc., Pasadena 
Circle 503 on Time-Saver Card 


Flow Measurement Equipment 
. . « has digital indicator 


Automatic channel selecting flow 
measurement system for range ra- 
tios up to 1:1000 are included in 
bulletin No. 2027. The system in- 
cludes an explosion-proof or stand- 
ard digital indicator, automatic 
bypass valves, and flow meters as 
required. Brochure discusses func- 
tions of each component of the 
system.—Cox Instruments Div. of 
G.L. Nankervis Co., Detroit, Mich. 

Circle $04 on Time-Saver Card 












































Servo vaive 
. . . literature available 


Catalog 310, describing the op- 
erating principles, design features, 
and performance characteristics of 
the new mechanical feedback servo- 
valves is now ready. This _ bro- 
chure includes detail cutaway pho- 
tographs and curves.—Moog Servo- 
controls, Inc., East Aurora, N.Y 
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Differential Pressure 
Transducers 
. . » for airborne & 
industrial use 


Made in 7 pressure ranges from 
0-50 to 0-5000 psi, and in gage 
and differential types. Type PDH- 
iC has a 50 mv/v/fs sensitivity 
and is temperature compensated 
to 0.01%/degree F. Input voltage 
at 400 cps is 10 volts a-c optimum 
to 24 volts a-c maximum.—Crescent 
Engineering and Research Co., El 
Monte, Calif. 
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Hydraulic Swivel 
. . . with metallic seals 





Stainless steel swivel handles 
fluids to 6000 psi and 600 F. Right- 
angle and straight-through models 
are available.—Propulsion Develop- 
ment Laboratories, El Segundo, 
Calif. 

Circle $07 on Time-Saver Card 
Continued on page 152 
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NOW IN PREPARATION _ 


The complete guide to 
FLUID POWER APPLICATIONS 


3rd Edition— 


the only complete hydraulic and pneumatic reference 


DESIGN DATA AND IDEAS—Section A gives you 
304 pages of standards, nomographs, formulae, cir- 
cuits and product designs. Complete JIC hydraulic 
and pneumatic standards. 


INDEX TO MANUFACTURERS—Section B lists 
alphabetically names and addresees of more than 
600 companies making products for fluid powered 


TRADE NAMES—Section D tells you who makes 
a product when you only know its trade name. Bold 
asterisk points out advertisers in the Directory. 


SPECIFICATIONS—Section E gives you manufac- 
turers’ catalog information on their products. Adver- 
tisements are arranged alphatbetically, within limita- 
tions of binding and printing. Index pages give in- 









machines. - : ar 
formation on sales offices and distributors for each 


PRODUCTS DIRECTORY—Section C helps locate anne. 
manufacturers of hydraulic, pneumatic and electrical 
products. Listings of advertisers appear in bold 
face along with the note “See Section E pages 
— to —.” 


LOCAL SOURCES—Section F (Yellow Pages) lists 
alphabetically by state, city and company, all local 
sources for fluid power components. 


PUBLICATION DATE: 
NOVEMBER 25, 1959 


Compiled and Published by 
Applied Hydraulics 
& Pneumatics 
The Magazine of Fluid Power 
812 Huron Road Cleveland 15, Ohio 


FLUID POWER 


1960 /1961 





FLUID POWER DIRECTORY 
812 Huron Road, Cleveland 15, Ohio 


Please reserve .... copy(ies) of the 1960/6! edition 
priced at $10.00 a copy. 





You can reserve 


a copy now. 1) Check enclosed 7 Bill me 
$ 00 a EE, | ea ae 
Address: ... 
City: Zone State 


October, 1959 155 
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C hydraulic 
SHUTTLE VALVE 


Lightweight . . . compact... 
backed by solid experience 


a 





Designed for tomorrow's usage, at 
temperatures from -65°F to 
275°F. Design and manufacture of 
precision hydraulic and pneumatic 

5s valves, fuel pumps and air compres- 
has been the specialized ac- 
of M.C. Mfg. Co. for many 
years. Call on our backlog of solid 
experience for built-in reliability in 


sors 


tivity 


components for your applications. 


Specifications 
FLUID: Hydraulic and air 


or nitrogen 


PRESSURE: 3000 psi 


TEMPERATURE 65°F to +-275°F 
OUT PORT: Regular or Banjo 
WEIGHT: .34 Ib 


M.C. merc. co. 


P.O. Box 126 @ 


LAKE ORION. MICH 





THIS 
CARTRIDGE 
RELIEF 
VALVE 


SAVES WEIGHT...SAVES SPACE 


You can reduce weight and save space when you slip this 
Vinson designed cartridge relief valve into a system, rather 
than adding a separate relief valve. Wherever there is a 
need for a flow regulator, a check valve or a pressure regu- 
lator, this function can be handled better with a Vinson 
cartridge valve. Cartridge can be easily removed without 


disturbing the system. 


Specifications, Cartridge Relief Valve—Pressures: up to 





oe (cere 4) 


AVIATION 
COMPONENT) 
ATA 


Relief Valve 
. . « for hot gas 
Made of stainless steel, the valve 
has no rubber or organic parts. 
Cracking pressure is from 1000 to 





15,000 psi. Hysteresis is less than 
5%, mass flow is greater than 0.015 
lb./sec at 1000 psi. Unique poppet 
design eliminates chatter. Weight, 
OZ Pyrotecnics, Santa Fe 
Calif 
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+ 


Springs 


Regulator 
. . . for constant flow 


The #46-2020-000 provides 1.7 


gpm +3% from 10 to 2000 psi. 


that guarantees a 





ONE ADJUSTMEN 


© Low in cost 
© Qualified 
© Immediate deli 


© Extremely accurate sensing 


In 38” line size (.25 Ib.) will han- 
dle pressures to 3000 psi, proof 
pressures to 4500 psi. It operates 





ane y 


in the —65 F to +350 F tem- 
perature range. Bulletin #58-112 
gives data and drawings. — Aero 


Supply Co. Inc., Corry, Pa. 
Circle 509 on Time-Saver Card 


Servo Valve 
. . - and actuator 


The HPAI100100 linear servo 
valve and actuator uses 3000-psi 


e = 


pressure through a 
of a 4” ID piston. 
back features cause 


30-inch stroke 
Integral feed- 
output rod to 


1 HOW 1 pneumatic 
| REGULATOR THAT 


OPERATES FROM 
| 0 TO 5000 psi WITH 


CONSTANT ouTiEt 


PRESSURE! 


A new light weight (3.75ibs) regulator 


constant outlet pressure for 


any setting from 0 to 5000 PSI. Specially designed for 
precise laboratory instrumentation, qualification testing, 
or field service, these regulators operate with “battle”, 
tank or compressor feed. They have built-in automatic 
relief for system protection 


AMAZING SIMPLIFIED DESIGN REQUIRES ONLY 


T FOR BOTH RELIEF VALVE 


AND PRESSURE OUTLET SETTING 


© Inlet pressures to 6500 PSI 

© From ~65° to +275°F 

© Hi-flow—helium, air, nitrogen 

very © Available for manual or electrical remote control 


Write for more information. (Catalog *8225) 


—65° to +275° F. Flow: 2 gpm. 
When you need a better way to 
control the fl: w of fluids and gases 
the experience of Vinson engi- 
- ed Mee 
a Slee neers is av ailable. Write today. 
> 


4,000 psi. Range: 
I vange Note: Dealey distributor inquiries invited. 


MANUFACTURING CORP. 
11920 JEFFERSON BLVD., CULVER CITY, CALIFORNIA 


~— 


€ 
‘ 


5 \ Differential relief. solenoid and priority veloves. 
; . 
pe ol ) Flow and pressure regulator 


| a7 > Reser rs and accumulators 
BCT MONE NS VINSON Ss <> 


8044 Woodley Avenue, Van Nuys. California © TRiangle 32-9510 « 


Designers & Migs. of Valves, Regulators and Disconnects 
Both Airborne and Ground Support 








State 67210 
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follow input direction. Bypass 
valves in the piston head permit 
manual cycling when the system 
is being serviced. — Hydra-Power 
Corp., New Rochelle, N.Y 

Circle $10 on Time-Saver Card 


Filter Combination 
. . . controls to 2 microns 


The new filter combination, 
Model 032670. consists of a 10- 
micron prefilter and a double-bowl, 


2-micron fine filter. Flow is rated 





at 20 gpm for the combination. 
The temperature range is from 

65 F to +275 F. Both portions 
of the assembly have pressure indi- 
cators to signal the need for serv- 
icing.—Bendix Filter Div., Madison 
Hts Mich 


Circle 512 on Time-Saver Card 
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Solenoid Valve 
. . . is fast acting 





pilot- 
valve operates 


2-way " 


no-leak. 
solenoid 
on 0.185 amp, 25 volt de. Operat- 
is 3000 psi, proof 
pressure is 4500 psi. Weight is only 
8 ounces. Solenoid furnished with 
leads or connector.—Fluid Regula- 


A new, 
operated 


ing pressure 


tors Corp., Painesville, Ohio. 
Circle 513 on Time-Saver Card 


USE A 
TIME-SAVER CARD 
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... the original 


SPRING-LOADED 


Ri 
We img 


This patented closed Lm 


joint ring provides 
squeeze - grip action, \/ 


assuring complete { i 3 
contact on the rod | | \ y 
at all times. Main- \_/ ~ 


tains uniform, contin- Se 
uous pressure on x 
wiper edge. Rods are always clean 
in any temperatures. 


Fall "CJ" Wiper 


Rings operate 
most effectively 
under extreme 


conditions of dust, 
glaze, oil, grit, 
powder, gases, 
sand, ice, etc. 
Available in di- 
ameters V7," 
through 13". For any commercial use. 
Used by military and aviation industry 
since 1944, 


ACE PRODUCTS CO. 


1820 N. 12th St. 
Est. 1935 





Toledo 1, Ohio 



























Leading missile manufacturers use 


KOHLER 


PRECISION 
CONTROLS 


The complete Kohler line in- 
cludes valves and fittings for 
aircraft, automotive and in- 
dustrial uses— manufactured 
with superior facilities by an 
experienced organization un- 
der unified supervision. Our 
engineers develop controls to 
specifications for volume pro- 
duction. Write for information. 


KOHLER Co. 
Established 1873 
KOHLER, Wis. 


KOHLER 
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Check Valves: 


Connections: 
MS-33514 Flareless tube and gasket seal 
MS-24385 Flared tube and gasket seal 

Operating Pressure: 

1500 PSI and 3000 PSI 

Proof Pressure: 

2250 PSI and 4500 PSI 

Burst Pressure: 

4500 PSI and 7500 PSI 

Temperature Range: 

65° F to 275° F 

Material: 

1500 PSI Aluminum 
3000 PSI Stainless Steel 





or KOHLER 
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make QUINCY compressors 


part of 


the design 


Simple hydraulic unloader valve. 

Low-lift, high pressure intake valve. 

. Diaphragm and unloader assembly. 

. Centrifugal-closing oil spill valve on crankshaft. 
Oversize Timken roller bearings. 

Easy reading oil pressure gauge. 

Discharge oil passage in bearing carrier. 
Intake oil passage (crankcase to pump). 
Passage to hydraulic unloader valve. 


w 
eoaont of wWwN 


= 


his is the open picture of Quincy’s exclusive Safe- 


Q)-Lube System, the most advanced pressure oiling 
and loadless starting system available in a com- 
pressor. Safe-Q-Lube is another outstanding Quincy 


that trouble- 


free compressor service to your designs. 


engineering feature adds long-lasting, 


eeeeeceeeeeceeeee MAIL TODAVeeeeeeeeeeeeees 


Yuiney 


Please send free catalog of industrial air compressors 
ind detailed literature about Safe-Q-Lube. 


COMPRESSOR CO. Dept, 411-1059 
Quincy, Ilinois 





NAME 
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ciTy ZONE STATE 
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FLUID POWER 
PATENTS 





PRESSURE INTENSIFIER 


The unit consists of a cylinder that extends at one 
force until the stroke is nearly complete. At this point 
the force automatically increases for the remainder of 
the stroke. It is used for the injection cylinder on 
die-casting machines. 

With the 4-way valve in the position shown, fluid 
from the pump is directed to the blind end of the 
cylinder. Fluid passes through the holes in the sta- 
tionary tube and extends the small piston. Fluid from 
the rod end of the cylinder returns to the reservoir. 


The which moves with the piston, actuates the 


cam, 





Pilot valve 
































pilot valve near the end of the stroke. The fluid trapped 
in the cavity to the right of the large piston then drains 
to the reservoir. 

Incoming fluid forces the large piston to the right 
covering the holes in the stationary tube. Fluid pressure 
then acts on the large piston and intensifies the pres- 
sure in the small piston chamber. 

The large piston continues to move right until it 
reaches a stop. At this point the holes in the station- 
ary tube line up with a recess in the inside diameter 
of the large piston. The pressure in the stationary tube 
and the pressure acting on the small piston equalize. 


The cylinder retracts when the 4-way valve shifts. 


U.S. Patent No. 2,867,088 by Albert S. Kux, assigned 
to Kux Machine Co., Chicago, Ill. 


DUAL THROTTLING, FLUID 
MOTOR CONTROL VALVE 


The valve maintains a constant fluid motor speed 
in either direction regardless of motor loading. It 
also prevents overrunning when the motor load is 
reversed. The valve is well adapted to aircraft fluid 
motors where loads on control surfaces quickly re- 
verse. 

With the 4-way valve in the position shown, pump 
flow is directed to the left port of the flow regulating 
valve. Fluid passes through the valve to the fluid 
motor. Fluid returning from the motor passes through 

Continued on page 160 
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Start heavy loads smoothly | 
with high-torque air motor 


: Send for 
o Bulletin 


: No. AM-1 





gefiditions. Gardner-Denver’s 5-cylinder design pro- 
vides overlapping power impulses. At least two cylin- 
ders are always on power stroke—three during part 
of cycle. Starts heavy loads easily . . . accelerates 
smoothly. Six sizes from 2 to 16 hp. Direct drive or 
built-in gear reduction. Reversible and nonreversible 
models. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 





14 Curity Avenue, Toronto 16, Ontario 


GARDNER - DENVER 





ON THIS VERSATILE, NEW 
/ 100 SERIES 








1. Diecast Aluminum Handle 

2. Centerless Ground Stem 

3. Safe, Integral Bonnet 

4, Exclusive Nylon Stem Wiper 

5. GUARANTEED Leak-proof 
O-ring Seal 

6. Rugged, Forged Carbon 
Steel Body in Globe or 
Angle Pattern 

The new Series 100 line of full- 

flow, general purpose valves offers 

unusual features at a competitive 

price. Use for throttling, regulating, 

shut-off; over temperature range 


of —40 to 200°F. Male and female "92inst ston, lethage 


connections. Panel mounting, too. 


Send for FREE SAMPLE VALVE on 
your company letterhead 


vac. 


HOKE INCORPORATED 
Fiuid Control Specialists 
87 PIERMONT ROAD, CRESSKILL, N. J. 
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TEFLON’ 


for LIFE-TIME E TROUBLE-FREE 


HYDRAULIC SERVICE 






Single Turn Back-up RINGS... 
ALL THE NEW MILITARY SIZES — 
MS-28774, MS-28777 and MS-9058. 

Accurately machined to assure you the fullest utility 

range and life of your equipment. 


Only HALOGEN offers “MEMORIZED” 
TEFLON 































Halogen cylinder 
packing is known 
for operating success- 
fully and efficiently 
over the widest 
temperature and 
pressure ranges. . . 
because they are 
“MEMORIZED”. 


This is an EXCLUSIVE 
process which makes 
the packing lip 
“remember” the size 
of the rod or cyl- 
inder . . . and keeps 
it in sealing position, 
regardless of temp- 
erature variations. 





Send your prints for 
assembly details 
and find out about 
FIELD PROVEN 
AND ENGINEERED 
“TEFLON by 
HALOGEN.” 






Jz." 


ial 


HALOGEN 


INSULATOR & SEAL CORP. 


9960 Pacific Avenue, Franklin Park, Illinois, Gladstone 5-9000 





Enginee ne facturers of products of TEFLON 
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YOU NAME 


THE APPLICATION... 


ASHCROFT 
GAUGES 


MEET EVERY REQUIREMENT 


For more than 100 years the name Ashcroft has stood for 
the most advanced pressure gauge research, design and 
‘ngineering. By anticipating the constantly changing and 
expanding needs of all industrial users, we have combined 
in Ashcroft Gauges the highest degree of accuracy and 


long-life service for every type of installation. You can 
select dial sizes ranging from 2” through 24 . pressures 
from 30” vacuum or a few ounces up to 100,000 psi... 
materials that meet all service demands. 

There are three classes of Ashcroft Gauges. Each class has 
functional characteristics suited to the applications for 
which it is recommended 


DURAGAUGES. The finest pressure gauges built. High- 
est accuracy and durability make them ideal for the 
to services. They save many times their original 
1 replacements and repairs 

QUALITY GAUGES. The finest general-purpose gauges 
made. Second only to the Duragauge in ruggedness and 
sustained accuracy. Available for pressure, vacuum or 
compound services in low, medium and high ranges 
STEEL CASE GAUGES. The 
equipment like portable compressors, 
less important pressure lines. Pressure, 
compound ranges available 


hughest 


cost lu 


best gauges for small 
pumps, and for 
vacuum and 


Ashcroft Gauges are Maxisafe*, pneu- 
matic receiver, recording, chemical and special applica- 
tion gauges, plus a variety of gauge testers. Get all the 
facts. Learn why Ashcroft Gauges are the best investment 
you can make. Write for Catalog 300B 


Among the many 





Quality Gauge 
No. 1056 for 
hydraulic presses 


Quality Gauge 
No. 1000 for 
small equipment. 


Quality Gauge 
No. 1010 for 
general applications 








Vibration-Resistant 
Gauge No. 1122 
Heavy-duty gearless 


Duplex Gauge 
No. 1038 A. indicates 
two pressures on dial. 


Special Purpose Gauge 
No. 1009. Heavy-geared 








ASHCROFT PRESSURE GAUGES 
A product of 
MANNING, MAXWELL & MOORE, INC. | 





Consolidated Ashcroft Hancock Division + Stratford, Connecticut | 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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FLUID POWER PATENTS 





the right hand port in the regulating valve and 
through the 4-way valve back to the reservoir. 

A throttling valve in the line to the reservoir creates 
a pressure drop across the piston in the flow regulating 
As motor speed increases, the pressure drop 
This pressure drop acts against spring 
As the spool moves, it 


valve. 
increases. 
force to move the spool left. 
closes off more of the ports carrying oil to and from 


the fluid motor. The motor slows down, and pressure 









a/aiaia. 
_ ~<_— i 


No eo 


\C 


Throttling valve 














fy} 
tcc } 
Flow regulating 
vo/lve 








f 








To fluid motor 


drop decreases. The spool moves right until it estab- 
lishes a balance between spring force and pressure 
drop. 

One valve land meters flow to the 
other land meters flow from the motor. 
the motor from overrunning when an external force 


motor, and an- 
This prevents 


is applied. 

When the 4-way valve shifts, and the motor reverses, 
the meter-in and meter-out ports become meter-out 
and meter-in ports respectively. 

U.S. Patent No. 2,879,745, Edward I. Brown, assigned 


Vickers, Inc., Detroit, Mich. 


Other Patents Issued 


HYDRAULIC TRANSMISSION CONTROL 

No. 2,875,634 by Robert B. Glenius and Robert E. 
Resseguie, assigned to General Motors Corp. 
METERING VALVE 

No. 2,875,779 by John F. Campbell, Euclid, Ohio. 


PRESSURE REGULATOR & SHUTOFF VALVE 
No. 2,877,796 by Joseph T. Abdo, Los Angeles, 


Calif. 
VANE PUMP 


No. 2,878,753 by C. E. Adams, W. E. Eschilman, 
and Yung Ho Sun, assigned to American Brake Shoe 
Co., New York. 
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TROUBLE-FREE BEARINGS 
... Where it counts the most! 










Air-MiTe Cylinders—made in Single 
KARAK is a mixture of graphite and other forms of carbon. or Double ines Series, in 4 mount- QUALITY FEATURES: 
Self-lubricating, it solves bearing lube problems many times, ing types, are high quality cylinders Ground and 
many ways. It provides freedom of design for the inaccessible at a low price. Simple, rugged design polished steel ram 
bearing. Adaptable grades meet varying factors of speed, and compact construction give them 2 Bronze oilless ram 
load, temperature, pressure, and material to be handled. long life, permit easy mounting on bushing 
Unlike metals, it will not melt or seize. It will not jigs, fixtures, tools, or machines 3 High strength 
distort under heat. Results are greatly extended Used wherever power holding, push- aluminum alloy 
bearing life and reduced maintenance. ing, pulling, or lifting is required, cylinder heads 
Arr-Mite Cylinders will meet your 4 Brass, true-bore 
Write factory today for free sample KARAK =} most exacting requirements of de- cylinders 
bearing, and information sheets No. 1164-74. pendability and long life. Write for Five steel tie rods 
complete catalog and prices. 














The CARBON COMPANY 


Cleveland 11, Ohie 





12508 Berea Road, Dept. 287 






ARM IE: DEVICES, INC. 


Scientific production 


Offers 


Scientific control 





and that means the very best in Flexible Hose Our long experience, practical 


and continuous laboratory research keep abreast of the growing needs of 


World Industr today vlin exible os designated Low Pressure Single Wire 
Double Wire and Power Steerryg i cientifically designed for use with gases or liquids : 


high or low pre ir ind temperatures t < Hvyline work for you 





a : ; ‘ : satis: = 2% si 
F-L-E-X-iI-B-L-E HOSE 

SePEeR ORL SEALE A SABES S StmMitTé& O 

FACTORY CENTRE - KINGS NORTON <+ BIRMINGHAM 30 + ENGLAND 


Manufacturers of : Flexible Hose, Oil Seals and Hydraulic Packings, Precision Mouldings, Diaphragm Seals and Polythene, Protective Caps and Plugs. 
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NEW H-P-M 
Vg" 4-WAY 
VALVES ... 
with smoother 
acting... 
longer lasting 
oil-immersed 
solenoids... 





H-P-M’'s New 3000 psi, 6 epm, 4-way 


Valves, “es” Size, 


THE PRICE 
IS IMPORTANT 


> As a pilot valve, these sturdy 4s” 
directional controls have been thor- 
oughly tested on high speed production 
representing millions of 
cycles. Not one single report of sole- 


Solenoid Controlled 


machines 


noid failure! 

Send, today, for complete informa- 
tion on this new, improved line of 
maintenance-free valves . . . built for 
20 to 30 times the life expectance 
you've learned to live with . . . and 
available from stock for immediate de- 
livery. These valves are interchange- 
able with industry standards. 


THE HYDRAULIC PRESS 
MFG. COMPANY 

A Division of Koehring Company 
Mount Gilead, Ohio, U.S.A. 
Circle 70 on Time-Saver Card 
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Continued from page 66 


HYDRAULIC POWER 
PACKAGE 

. . « for low power 
Designation: T10 
Features: Equipped with clean out 
covers, fluid level indicators, com- 
filler, re- 
movable baffle and bottom drain 
return line filter 
valve, pres- 
filter, extra 


bination breather and 
plug Optional 
with by-pass check 


sure line by-pass 





breather, extra oil level indicators, 
ind permanent magnets. 
Specifications: Covers floor area 
of 25” x 14”. Recommended max- 
imum electric motor size is 3 hp. 
Vickers Inc 
Detroit, Mich 
Circle 317 on Time-Saver Card 


3-WAY PALM-BUTTON 
VALVE 
. has poppet element 


Features: Full %” and %” orfices. 
Corrosion-proof. Aluminum body. 
Other parts are brass. Mounts in 





with 2 


any position mounting 


holes. 
Specifications: Measures 2” x 1%o” 
x 1”. 0-200 psi. 


Airmatic Valve, 'nc. 
Cleveland, Ohio 


Circle 318 on Time-Saver Card 


STRIPPING TOOL 
. . « for hoses 


Designation: F-2282 Hose Cover 
Stripping Tool 

Features: Removes outer rubber 
cover from high pressure hose 
prior to assembling fitting. Espe- 





cially useful when many hose as- 
semblies are needed. Used in shop 
vise, lathe chuck, drill press, or 
Aeroquip assembly machine. 


Specifications: Steel frame and 
mandrel, hardened steel blade 
holder. Each tool assembled and 
preset for one hose size, for sizes 


—4 through —32. 


Aeroquip Corp 
Jackson, Mich. 
Circle 319 on Time-Saver Card 


PRINTED CIRCUIT 
ELECTRONIC TIMER 

. . « for short intervals 
Timers, 


Designation: Atcotronic 


5231-B 


Features: Two, heavy contact, 4- 
pole, double-throw relays for flex- 
ibility and high contact capacity. 





Dust-tight, weather-proof, or ex- 
plosion-proof covers. Allows remote 
dial setting. 
Specifications: Single and dual 
ranges to 120 sec. Unaffected by 
temperature variations from 0 to 
100 F, humidity, and mounting 
variations. 

Automatic Timing G Controls 

King of Prussia, Pa 
Circle 320 on Time-Saver Card 
Continued on page 164 
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Circle 126 on Time-Saver Card 
ONLY 
This Pressure Switch 


| Pp. $* Resists 7000 p.s.i. Surges 


and Stays Accurate within 2% 


Adjustable Range: 15 to 3000 P.S.1. i ADJUSTABLE 




















Proof Pressures: 3000 and 7000 P.S.!. PRESSURE 
SETTING 


















Ae *You receive 
Y Personalized Packing 
Service at Searle. 
' Weare specialists 
in solving problems. 
Let us help you 
solve yours? 


EXTERNAL 
DIAL 
SHOWS 
SETTING 


























Write for our complete LEAKPROOF 
illustrated catalog: SEALED 
PISTON 
*WITH CALIBRATED DIAL 
(can be set visually 
without gauges). 
WITHOUT DIAL $16.50 SURGE 
Both prices less the usual DAMPER 
quantity and trade discounts. 
WE BUILD IN WE DON’T USE 
RUGGEDNESS or WD 
CAN TAKE SURGES 
(High proof pressures) INK 
CONTINUOUS OPERATION meee é 
Een St CpNNS WHICH WEAR QUICKLY 
HIGH TORQUE NO STICKING a (cause settings to drift 
VARIABLE (in dirty fluid) and switch to fail). 
a LABOR & MATERIAL SAVINGS 
HYDRAULIC NO RETURN DRAIN PIPING UNSEALED 
MOTOR (Sealed piston) PISTONS 
MOUNTS WHERE CONVENIENT WHICH ADD TO YOUR 
(Operates in any position, ao pe ned — 
not sensitive to vibration) ARE CRITICAL TO DIRT 
(pistons get stuck). 








Three a now in production: Seeed 
Mark III—5 cylinder 3,500 Ibs. ft. at 1,500 p.s.i. (Speed 1-100 | 

R.P.M.) Mark IV—S5 cylinder 4,500 Ibs. ft. at 2,000 p.s.i. (Speed | Send for FREE 
1-100 R.P.M.) Mark V—7 cylinder 6,600 Ibs. ft. at 2,000 p.s.i catalog 9-PS 
(Speed 1-75 R.P.M.) Overall efficiency 90% to 95%. : 


Ideal drive for conveyors, rolling mills, cranes, tractors, drills and 4 
most mechanical handling applications. | PRESSURE SWITCH DIVISION BDrr~T 
Ask for details of hydraulic cylinders, valves, pumps and motors. ey 
w, 


CHAMBERLAIN INDUSTRIES LTD arksdale valves 


Staffa Works, Staffa Rd., Leyton, London, E.10, England. 











Leytonstone 3678 
(Member of the Chamberlain Group of Companies) | 5125 Alcoa Avenue, Los Angeles 58, California 
Circle 32 on Time-Saver Card Circle 24 on Time-Saver Card 


October, 1959 163 








You can be sure of minimum friction, 


long life, when you specify R/M Fab 
ric Piston Cups. Molded of engineered 
synthetics with a variety of fabric re- 
ilorcements to suit your require- 
ments Superior resistance to extrusion 
Careful quality control at Raybestos- 
Manhattan makes a big difference you 
can see: clearly defined contours and 
cleanly trimmed edges. This is proof of 


R/M's complete line of mechanical packings includes Vee-Flex Packings, Vee-Square Packings, 





dimensional uniformity, strict adher- 
ence to industry standard sizes. Your 
gain: maximum sealing efficiency. 
R/M Fabric Piston Cups are made 
to fit hydraulic and pneumatic cylin- 
ders ranging in diameter from 4% to 12 
in. Furnished in varying degrees of 
hardness for pressures up to 1500 psi 
and in different compounds to meet 
your specific operating conditions. 


Homogeneous V-rings, and Fabric Piston Cups. Write for complete information. 








PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 








RAYBESTOS-MANHATTAN, INC., Mechanical Packings « Asbestos Textiles « Industrial Rubber « Engineered Plastics 


Sintered Metal Products « 
Brake Blocks Clutch Facings . 


Abrasive and Diamond Wheels ¢ 
industrial Adhesives 


Rubber Covered Equipment e« Brake Linings 
Bowling Balis ¢ Laundry Pads and Covers 


Circle 115 on Time-Saver Card 
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AIR VALVES 

. in Ya" to 1%" 
Designation: Nopak-matic 

| Features: Valves in master, single 
and double 


sizes 


solenoid, solenoid 





styles. Extremely large orifices, free 
from obstructions. Recommended 
for fast cycling of large bore cyl- 
inders. Valves now available for 
pipe sizes from 2” to 1%”. 
Galland-Henning 


Nopak Division 
Milwaukee, Wisc 


Circle 321 on Time-Saver Card 


ROLLING DIAPHRAGM 


SEALS 
. to 550° F 


Features: High-temperature long 
stroke rolling diaphragm seal for 
control and regulator applications. 
Thin wall offers maximum stroke, 





flexing life, and sensitivity. Allows 
use of high working pressures. 


Specifications: Operates at tem- 
peratures to 550 F. 1” to 6” di- 
ameter. Maximum to 4”. Four 





mounting configurations. 


Bellofram Corp. 
Burlington, Mass 


Circle 322 on Time-Saver Card 
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HYDRAULIC CONTOUR 
CUTTERS 
. of high speed steel 


Features: For profiling SAE inter- 
nal O-ring boss for straight thread 





tube fittings. Cutter forms com- 
plete boss and port for accepting 
fittings. Tools come with plain 
pilots and reamer pilots. Carbide 
tipped cutters stocked 

Craig Tools, Inc. 

El Segundo, Calif 

Circle 323 on Time-Saver Card 


MOUNTING ADAPTER UNIT 
. . « for instrument panels 


Designation: Swagelok Flush- 
mount Flange 

Features: Permits more uniform 
and attractive appearance on panel 


board front, and protects front 
against defacement. No projecting 
parts of the quick-connect 
Specifications: Fits %” and %s” 
Swagelok Bulkhead Quick Con- 
nect 

Crawford Fitting Co 

Cleveland, Ohio 
Circle 324 on Time-Saver Card 


TUBING KIT 


. . . for trial use 


Designation: Nylaflow tubing 





Features: Kit contains 20 feet 
each of %”, %e”", %”, and %” OD 
tubing, and a bulletin with prop- 

Continued on next page 
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Ordinary V-rings, with their flat sur- 
faces, provide little or no automatic 
sealing action against the walls of the 
cylinder, with the result they quickly 
lose effectiveness. This means, of 
course, loss of power and eventually 
a maintenance problem. R/M Vee- 
Flex Packing Rings are specially de- 
signed to solve it for you. Convexly 
curved surfaces where the rings meet 
and thinner cross section at the apex 
of each V cause a flexing action which 
makes a firm seal on the shaft and 


4 


stuffing box wall and between rings. 


R/M Vee-Flex Rings are available 
in many compositions to meet the haz- 
ards of various applications: high tem- 
peratures, high pressures, fast cycling, 
corrosion, or combinations of these. 


R/M’s engineers have amassed a 
wealth of experience in manufacturing 
packings and gasket materials to meet 
the most exacting requirements of in- 
dustry. This experience is at your dis- 
posal—call on R/M. 








PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 











RAYBESTOS-MANHATTAN, INC., Mechanical Packings « Asbestos Textiles « Industrial Rubber « Engineered Plastics 
Sintered Metal Products «+ Abrasive and Diamond Wheels « Rubber Covered Equipment « Brake Linings 
Brake Blocks « Clutch Facings © Industrial Adhesives « Laundry Pads and Covers « Bowling Bails 
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Let us show you how 
ALMO construction 
can organize even the 
most complicated 
hydraulic circuit into a 
compact orderly panel 





ALMO 
HYDRAULIC 


MANIFOLDS* 





Rear of 
panel 

Note take 
offs directly 
to motors 
and cylin 
ders. Valves 


controls 





junction box 
mount on 


panel 





ALMO 


—A unique 
design 






Exposed lines 
are no longer 


necessary 





* Almo eliminates maze of piping, 
tubing, fittings 


* Built for heavy duty performance 
ind pressures 


* Triple tested and unconditionally 
guaranteed 


* More efficient performance and 
better appearance for your product. 


- 'e 


Ss 
ENGINEERING (7a): > RECOMMENDATIONS 


PON 
\ ia 
y 


ALMO 


MANIFOLD & TOOL CO. 
11470 Kaltz — Centerline, Mich. 
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erty and application data. Full in- 

stallation instructions. 

Specifications: Tubing is available 

with burst strength ratings of 1000 

and 2500 psi. 

The Polymer Corp. of Pennsylvania 
Reading, Pa 

Circle 325 on Time-Saver Card 


O-RINGS OF RULON 
. are self-lubricating 


Features: High 
low coefficient of 


wear resistance, 
friction under 


Oo °o 
non-lubricated conditions. No ten- 
dency to twist. Modified Teflon. 


ISSUE 


power components 


JANUARY 1960 ISSUE 
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th annual 
DESIGNERS’ GUIDE 
100 pages of specification charts 


QUICK WITH THE ANSWERS... 


. . that’s the Designers’ Guide 
AppLiep Hyprau ics & PNEUMATICs in January. 
It provides 34 Quick Guides to Product Selec- 


tion to help engineers and users choose fluid 
Products Review to help engineers develop new 


equipment. Make sure your copy is handy! 


Order extra copies now $1.00 each 


apPLIED HYDRAULICS & PNEUMATICS 
THE MAGAZINE OF FLUID POWER 








Specifications: Thermal expansion 
cut to one-half. Inert to all com- 
mon fluids. Static and dynamic co- 
efficients of friction are the same. 


Can be used from —320 F to 
500 F. 

Dixon Corp. 

Bristol, R. |. 
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HYDRAULIC VALVE 

. « « Operates in .003 secs. 
Designation: Quick-as-Wink 
Features: Diameter of this tubular 
valve is no larger than pipeline or 
piston on which it is mounted. No 
stem and wheel branches up from 
valve. Can be remotely actuated 
by electrical, electronic, hydraulic, 
or pneumatic controls. 


Specifications: Opens or closes 
within .003 sec. Mouth diameter 
from %” to 36”. Pressure capa- 
bilities to 12,000 psi. 
Bendix-Pacific 
North Hollywood, Calif 
Circle 327 on Time-Saver Card 


HYDRAULIC VALVES 
. are pressure controlled 


Designation: Series 8800 


Issue of 


and a Fluid Power 
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Cleveland 15, Ohio : 
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Features: One valve used for re- 


lief, sequence, unloading, reducing, 


and counterbalance. Full pressure 


rating at point of valve opening. 


Liberal spool diameters, large 


openings, sizeable internal pas- 
sages. Available in pipe and sub- 
plate mountings, with and without 
check. Direct or pilot operated. 





Specifications: Meehanite valve 
bodies have 3000 psi maximum 
rating. Bursting pressures not less 
than 12,000 psi. Three basic sizes 
with flow rating at 15 ft. per sec.: 
9 gpm with %” 
size; 27 gpm, 1” maximum pipe 
size; 55 gpm, 1%”. 3000 psi. 


maximum pipe 


Rivett, Inc 
Boston, Mass 
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USE A TIME-SAVER 
CARD FOR MORE 
INFORMATION ON 


@ ADVERTISED PRODUCTS 
@ NEW COMPONENTS 
e@ USEFUL LITERATURE 


RELIEF VALVE 

. needs no piping 
Designation: Model BTP-175 of 
CircuitStak valves 





Features: Hydraulic, pilot-operat- 
ed, pressure relief valve installs 
between 34” gasket-mounted 4-way 
valve and sub-plate. No intercon- 
necting pipes. 
Double A Products Co 
Manchester, Mich 
Circle 329 on Time-Saver Card 
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Protects Fluid Motors And 
Double Rod Cylinders 


DUAL 
RELIEF 
VALVE 








@ Eliminates destructive pressures at 
cylinders and motors. 


@ Rugged design for mobile equip- 
ment, machine tools, and special 
machines. 


PRESSURE ADJUST RANGES 
100 to 800 PSI 
250 to 1500 PSI 
1000 to 3000 PSI 


TYPICAL INSTALLATION 


® For oil—%, 2, % pipe (NPTF) Write for detailed literature 


Manufacturers of Hydraulic Vaives and Devices 
Relief Valves © Check Valves © Restrictor Valves 
Needle Valves ® Pilot Check Valves ® Special Valves 

Pressure Compensated Flow Regulators 








1284 N. CENTER STREET ° MENTOR, OHIO 


Member of National Fluid Power Association 


FOR OIL © FUEL © WATER « GAS 
LOW « MEDIUM « HIGH 
PRESSURES 


Secty 
tENZ 


z 
DETACHABLE ss 
REUSABLE @™ Meet J.1.C. 
and S.A.E. 
Standards 


All LENZ Hose Fit- 
tings conform or 
greatly exceed the 
requirements of 
J.1.C. standards. 
Every size and shape 
conform to S.A.E. 
handbook dimen- 
sions. LENZ is a 
\. specialist devoted 
2, exclusively to Hose, 
Stee! Tube and Pipe 
Fittings. 























Single or 
Double Wire 
Braid and y, 


2 & 
Rayon Braid \*/p : 
Lenz fine quality a al . 


Hose Fittings will 
ASSEMBLIES 


meet your most 
demanding specifi- 

ADAPTERS 
SWIVELS 


cations in Hose As- 
sembly Systems . . . 

ACCESSORIES 
\ 


with time saving and 

assurance of satis- 
Newly released catalog of Com 
plete Specifications —Write Today: 


faction. See our 
4 t£NZ company | ~\ 


color insert and the 
A to Z section for 
your Distributor in 
Thomas’ Register. 






3303 Klepinger- Drive 


Dayton © Ohio Phone CR 7-9364 
Distributors in Principal Cities 
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Separate disc design 


GIVES CUSTOM 
SIZE STRAINERS 


at new low cost! 


~ 


RIPLEY SUMP 
STRAINER 


7 















Gals. Filter 
per Pipe Area 
Min Diam Sa. In. 








R 





Ty 








i 


Whatever type of hydraulic equipment you 
nanufacture—you ll find the unique 
separate disc design of Ripley Strainers 
nakes possible a wide range of both 
standard and special sizes to fit your exact 
needs at low unit cost! 

Maximum filtering area in any rated size, 
plus smooth discs with no crevices to clog 
or reduce flow—make Ripley Strainers the 
best buy on the market! Send for complete 
pecifications and price information today! 


RIPLEY LINE 
STRAINER 


Pipe | Area 


per 
Min. | Diem Sq. In. 


TT) 
ny 














~_ 

_— 5 y,” 61 

= 

_— 8 y,” 92 

— / 10 | 1" 122 
y 20 | 1%"| 218 


Over 35 years in the 
manufacture of both 
screens and strainers. 


Riple SCREEN & STRAINER CO. 
Filter Division 

32749 Northwestern Highway + Farmington, Michigan 
Circle 120 on Time-Saver Card 
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LITERATURE 





Continued from page 74 


BOTTOM PORTED 
VALVE BASES 


Three base types mount direc- 
tional Gasket mounted 
base, used when valve can be 
gasketed to manifold or machine 


\ alves. 





pad, mounts with only 4 screws. 
No pipe connections. 8-port uni- 
versal base controls 2 or more 


cylinders from one valve. Speed 





eliminates extra piping. Needs only 
one muffler or piped exhaust sec- 
tion, since air exhausts through 
one port. Installs on valve already 
in use without disturbing elec- 
trical or piping connections. Bulle- 
tin 235. Hannifin Co., A Division 
of Parker-Hannifin Corp. Des 
Plaines, Il. 

Circle 420 on Time-Saver Card 


WELDING FITTINGS 


Guide to selection of carbon, 
alloy, and stainless steel welding 
fittings and flanges. Specifications, 
analyses, effects of alloying ele- 
ments, mechanical properties, and 
are welding procedures. Catalog 
data. Bulletin FB-78. Fittings and 
flanges cataloged in FDC-260, for 
342” nominal pipe sizes; FDC-267, 
for 14”. Drawings, charts of di- 
mensions and weights. Drilling 
template data. The Babcock & 
Wilcox Co., Tubular Products Divi- 
sion, Milwaukee. 
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control section, only 
stalls between 


58” high, in- 
valve body 
base. Dual speed control valve, 


BAR AND TUBE STOCK 


and In three special materials: GC 


Meehanite Metal, GA Meehanite 


Tomorrow's best engineered hydraulic 





Distributorships 
available in a 
few territories 





reservoir... TODAY! 


__ HYDRO-CRAFT 
RESERVOIR 


e 100% Cleanability 

e@ Non-Welded Design 

@ 2 Recessed Sight 
Gages 

e Self Sealing End 

Covers 

Rugged Construction 

Down Line Access 

Covers 


Conforming to the latest J.I.C. standards 
these units are equipped with completely 
removable end covers and baffle, non- 
welded construction assures against resid- 
ual weld scale and sand blasting materials, 
down line access covers permit bench 
work installation of all down lines. All 
parts mount interchangeably. Sizes 10-120 
gallon in stock. 





HY DRO-CRAFT iNcorPorATED 


30 WEBB e DETROIT 2, MICHIGAN e PHONE: TOWNSEND 9-0220 
POWER UNIT ASSEMBLIES © FIELD INSTALLATIONS ¢ SYSTEMS ENGINEERING 
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Metal, and Type #1 Ni-Resist. 
Solid bar diameters to 12”: Tubu- 
lar diameters from 2” OD x 
1” ID. Illustrations of uses, out- 
line of material features. Compre- 
hensive physical properties chart. 
Bulletin 156. Centrifugally Cast 
Products Division, The Shenago 
Furnace Co., Dover, Ohio. 
Circle 422 on Time-Saver Card 


ADJUSTABLE STROKE 
CYLINDERS 


Cylinders for air or hydraulic 
use covered in illustrated bulletin 
112. Dimensional data, engineering 
drawings of mounts and acces 
sories. Specifications for ordering 
or requesting a quotation. Ortman- 
Miller Machine Co., Hammond, 
Ind 

Circle 423 on Time-Saver Card 


CLAMP FASTENER 


Fastener and mounting angle, 
joined by interlocking teeth, con- 
nected by screw and nut. Clamps 
4%” rod or tubing, %4” or %” pipe, 
or %8” armored electrical cable. 
Positions through 360°, in 10 
steps. Angle mounts any basic 
micro type switch, or rod or pipe. 
Illustrations of uses, dimensioned 
drawings. Engineering data. Versa- 


Lock Corp., Chatham, N.]. 
Circle 424 on Time-Saver Card 


TUBE FITTINGS 


Guide shows O-ring tube fit 
tings, straight thread fittings, 2 o1 





3-piece 37° flare tube fittings, and 
hydraulic accessories. Complete 
line covered. Photos, drawings. 
Lenz Co., Dayton, Ohio. 
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BELLOWS CALCULATIONS 
Brochure has basic discussion of 
design criteria and short-cut ap- 
proach to approximate design. 
Covers design procedures and 
choice of materials for welded 
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bellows. Uses recent research data. 
Convolution forms are computed 
curves, depending on desired re- 
sults. Slide rule, 4” x 9%”, for cal- 
culating minimum possible radial 
stress, minimum bending stréss, 
and minimum spring rate per con- 
volution. 5 sets of scales. The 
Belfab Corp., Daytona Beach, Fla. 
Circle 426 on Time-Saver Card 


FITTINGS AND HOSE 


Insert-type fittings need no 








Try CROSS CYLINDERS 
in your operation... 
low cost, dependable, 
and trouble free. 


| wih CROSS 



























socket, are reusable. Push hose ove 
barbed stem of fitting. Hose ex- 
pands over barbs, contracts within 
depressions, locking against pull- 
out. No clamp needed. For air, oil, 
water, or fuel, at pressures to 250 
psi. Hose temperature range from 

65F to 250F. Minimum burst 
pressure 1000 psi. Several con- 
necting ends offered. Catalog 4482. 
Parker Fittings and Hose Division, 
Parker-Hannifin Corp., Cleveland, 
Ohio. 
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HYDRAULIC CYLINDERS 


Stay “on the job” with dependable, rugged Cross 
Hydraulic Cylinders. Like Cross customers every- 
where, you too, will appreciate the fast, courteous, 
dependable service you get from Cross. Phone for 
speedy delivery on any quantity. . .quality-built to 
your specifications. Contact Cross Engineering 


Department, today! 


= RUGGED 
= DEPENDABLE 
= ECONOMICAL 


F Engineered Quality 
Lowest-v° Cylinders Available 


trade mark of Quality in Hydraulic Cylinders. . . 


CROSS MANUFACTURING (CO. 


LEWIS, KANSAS — PHONE EA 4-5525 


WRITE « WIRE e¢ PHONE... TODAY!! 





CUSTOM OPSTONED CYLINDERS 














Circle 39 on Time-Saver Card 


169 


















Offered 
you... 


... by the world’s 
largest builders 
of hydraulic jacks 


PRECISION-ENGINEERED 
PRECISION-MACHINED INDUSTRIAL 
HYDRAULIC EQUIPMENT 





Function as both pumps and motors 

Forced lubrication and internal 
bleeding provide axial balance and 
eliminate high pressures against oil 


seals Rotation in either direction 
Heavy-duty roller bearings. . . 
Small cube space. . . 8, 17, 25 GPM 


it 1000 PSI Gear type, constant 


displacement 


Control 
Valves 










Large oil passages... 
Close grained, high ten- 
sile alloy body castings... 


2 types of action . . . Spring 
centered, ball detent hold . . . 
Hardened ground spool . . . Pre- 
cision honed valve body . . . Pressure 


relief valve . . . Hardened seat insert 
for long life 

Engineering ingenuity in designing and manu 
facturing hydraulic systems and assemblies to 
your own exacting specifications. 






5008 

Please write to 
we HEIN-WERNER 
al CORPORATION 


Wevkesha 4, Wisconsin 
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Hydreco appoints two 


Robert A. Jentsch has been ap- 
pointed manager of manufacturing 
of the Hydreco Division, The New 
York Air Brake Co., Kalamazoo. 


Jentsch was associated with Auto- 





1% 
Jentsch Fehrenbach 


matic Transportation Co., Chicago, 
is general superintendent. Jack R. 
Fehrenbach is now a sales engineet 
n industrial hydraulic equipment. 
He will work closely with Hydreco’s 
industrial distributors 


Vogl new Wilton 
president 

Alex J. Vogl has been appointed 
president of the Wilton Tool Mfg. 
Co. Ine., Schiller Park, Ill. New v. 
pres.-sales manager is William Fer- 
rick. Previous to the new elections, 
Vogl was general manager and 
Ferrick was sales manager. 


Monforte promoted 
at Dynex 

Dynex. Inc. has promoted A. Mon- 
forte to the position of sales mana- 
ger. He will be responsible for field 
sales and internal operations such 
as order processing aid service. 


John Jardine heads 
distributor sales 

John E. Jardine is now manager 
of distributor ‘sales at Hydro-Aire 
Co.. a division of Crane Co., Bur- 
bank, Cal. He was with the Bendix- 
Westinghouse Air Brake Co. since 
1942, lately as national service man- 


DUSTRY | 


<< 


‘people, manufacturers 
Srganizations 






é 


ager. Jardine will concentrate on a 
new marketing and sales program 
for Hytrol for trucks, the firm’s 
latest anti-skid braking system. 


Campbell new v. pres. 
of manufacturing 

Gerald E. Campbell, newly-ap- 
pointed vice president of manufac- 
turing for United Aircraft Products. 
Inc., Dayton, Ohio, will head manu- 
facturing and scheduling procedures 
at the firm’s Forest and Dayton 
plants. For the past 6 years, he was 
plant manager for the Air-Maze 
Corp., Cleveland. 


Denison expands 
in Bedford 

The R.B. Denison Mfg. Co., manu- 
facturers of heavy duty and pre- 
cision limit switches, has moved into 
a new plant in Bedford, Ohio, near 
Cleveland. The plant has increased 
manufacturing facilities, all on one 
floor, plus ample warehouse facili- 
ties for quick shipment from stock 


Wright promoted 
in B&W sales 
Thomas W. 
Wright has been 
appointed assist- 
ant sales manager 
of the New York 
district sales office 
of The Babcock 
& Wilcox Com- 
panys Tubular 
Wright Products Division. 
During World 
War II, Wright was employed by 
the government as a member of a 
special engineering detachment on 
the Manhattan project, and in 1946, 
he joined B&W as a contact metal- 
lurgist. In 1949, he became a sales 
representative in the New York 
district. 





Continued on page 173 


APPLIED HYDRAULICS & PNEUMATICS 








Oct 








REPRINTS 


The following reprints of special re- 
ports which have appeared in APPLIED 
HYDRAULICS & PNEUMATICS Magazine 
are available: 


TEMPERATURE CONTROL IN HYDRAU- 
LIC SYSTEMS .. . By Allan E. Morris 


es . 7 Reaniaiat 
A complete report on latest devel 


pments. Sixteen pages of data on 


heat generation, fluids and pack 
ings, heat dissipation, system 
sign, oil coolers, immersion heaters 
ind automatic temperature contr 


COMPONENTS FOR WATER HYDRAU- 
LICS ... By Allan E. Morris 


R 





4 I ye reve T 
les sele 1 siz 
umy valves, ac rs, pack 
js 1 cylind The rex 
add d air 


WHAT YOU CAN GET IN ELECTRO- 
HYDRAULIC SERVO VALVES ... By 
Wayne Kinney and Phillip Weiss 


WHAT TO LOOK FOR IN AIR VALVES 
..- By Allan E. Morris 


ifllS 1 page report Contains Ddsl 


designs of directional control, pres- 
sure control and flow control 
valves. Illustrates many different 
designs and points to remember in 
selecting a specific design. 


Single copies 50¢; over 50 copies, 35¢ ea. 


Revised JIC HYDRAULIC 
STANDARDS 


are available at these prices: 
SY oo Tina 6 65006 eenu eee ee 75¢ 
Si detec cnc ctensntdeend 60¢ 
ee ee a ee 50¢ 


SO or more coples ........s..05. 40¢ 


Send ali orders—enclosing the exact 
amount coins or check—to: APPLIED 
HYDRAULICS & PNEUMATICS, 812 Huron 
Road, Cleveland 15, Ohio. 
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"© Leck Proof—At ‘All 
* Low Pressure Drop at Full Flow 





© Elion All Th ded 





* Eliminates Expensive Machining 


Small in size—big in capacity—simple to install—the KEPNER 
Kepsél Cartridge Type Check Valve is designed for positive 
performance, Eliminates expensive machining, finishing of 


fine, close tolerances, metal surfaces—dirt can't hurt it. 


Write for complete technical data 


*Potent Applied For 
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' Boe ot a 
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Creative editorial 
makes reading more 


worthwhile 


APPLIED HYDRAULICS & PNEUMATICS is edited exclu- 
sively for designers, engineers and production men in more 
than 30 industries using fluid powered machinery. 


Its specialized editorial includes circuit designs, application 
ideas, new developments and modernization information. Its 
full-time staff of engineering editors are fluid power special- 
ists. 


These editors travel thousands of miles covering major market- 
ing areas in the United States . . . talking to important 
people . . . visiting almost every kind of industrial operation 
where fluid power is at work, or being worked on. They report 
on hydraulic and pneumatic developments as they happen. 


Reading APPLIED HYDRAULICS & PNEUMATICS each 
month keeps you abreast of the latest happenings in the world 
of fluid power. It's designed to help men like yourself do a 
better job. 


appuco Hydraulics 
& Pneumatics 


on Industrial Publishing Corporation Magazine 


812 Huron Road © Cleveland 15, Ohio © SUperior 1-9620 
Sales Offices: New York © Chicago © Los Angeles © London, England 





my, Franchise Distilled 
» ¢, Circulation Writing gets 
bes whe buy 
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Vickers names Ruth 
chief engineer 

Robert L. Ruth, 
who joined the 
company in 1958, 
has been appoint- 
ed chief engineer 
of the Marine and 
Ordnance Depart- 
ment of Vickers 
Inc. He acted as 
Ruth engineering sys- 





tems manager on 
systems design projects for super- 
sonic aircraft at Vickers, and before 
that was project manager of sub- 
marine hydraulic engineering at 
Sargent Engineering Corp. 


Henry new 
sales manager 

John E. Henry. now sales manager 
of Knox, Inc.’s East Walpole opera- 
tion, will be responsible for the 
eastern New England area. In 1954, 





Henry joined this industrial dis- 
tributing firm, which represents 
manufacturers of pneumatic and hy- 
draulic equipment. 


Fournier appointed 
R. J. Fournier has been named 
sales manager for the New England 


and Metropolitan New York territory 
by the Republic Mfg. Co., Cleveland. 


Parker-Hannifin names 
managers and distributors 
W. O. Murray, formerly manager 
of distributor sales in the Pittsburgh- 
Buffalo-West Virginia district, has 
been appointed product manager of 
hose and fittings. He will promote 
field sales, supervise the inside order 
department, and control inventory. 
Four district sales managers have 
been named: Robert N. Boucher 
heads distributor sales for the Phila- 
delphia district. Boucher, who joined 
the firm in 1953, will continue to 
manage government field service. 
Herbert W. Murray takes over dis- 
tributor sales in the Pittsburgh ter- 
ritory. He has been a sales engineer 
for firms handling Parker products. 
Wm. C. Witt will handle sales of 


Continued on next page 


NEW 
TRI-SEAL 
OIL OR AIR 


SEALING 
RING 


After 5 years research and 2 years of field testing, AUTO- 
DIESEL now offers TRI-SEAL OIL or AIR SEALING RINGS 
(Pat.) that double your hydraulic or pneumatic cylinder seal- 


ing pressure. 


This great increase is the result of the design of 
the ring itself. Now only 2 rings do the work 
formerly done by 4. Plus for the first time you 


Ka 


/ 


WE 





now have a double action constant seal. 


@ Write today for further information and prices. 


HE AUTO-DIESEL PISTON RING CO. 


3141 Superior Avenue * Cleveland 14, Ohio 
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for longer life 







no 
oil leakage 


specify NARDA 
Piston Accumulators 








FEATURING: 


¢ Self-balancing 
piston 

¢ Triple “0” ring seal— 
all three active 

¢ Aute-relieving piston 

¢ End caps provide dashpot action and use same 
seals as piston, thus requiring only one seal 
size for spare parts. 







¢ Auxiliary power 
¢ Surge dampener 
¢ Emergency power 
¢ Leakage compensator 
s , ¢ Pressure transfer barrier 


THREE MOST POPULAR SIZES: 


One quart, one-half gallon and one gallon, 13”, 
18%" and 2812" long, respectively. All 4%” 
diameter. (Larger sizes: 212, 5, 10 gallons; all 
85%" diameter.) 

Standard temperature range:—40° to +-220° F. 
Seals also available for fuels and special fluids 
as well as for temperatures from —65° to 400° F. 

For more information about these new Narda 
Accumulators, as well as other models now in 
developmont, write to us at Dept. AHP-2. 


Some distributorships in Western and 
Southern states still open. 


= > 


narda ns 
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HUSC 
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HYDRAULIC 
CYLINDERS 


Basic Designs Adapted to 
Cost-Saving Custom-Engineering 











Cylinder 


Hydraulic 
by a quick call to 
and a custom-engineered modification 


special 
at lower cost 


You'll solve your 
needs faster 
HUSCO 
of one 
1s 


HUSCO Basic Cylinder De 


of many 


Telescoping, Single-Acting, Double-Acting Dif 
ferential Types in many sizes, offer features 
improved performance, longer serv 
ce lower initial and operating cost, on your 
equipment. Write for details—or the answer to 
r f your problems 


that assur 


modern hydraulic 
specific needs 


Check HUSCO first for 
units engineered to your 
Write or phone . 


Olen 
OS 1) el RO) 
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mobile equipment hydraulic compo- 
nents in Michigan and Indiana. Witt 
was previously assistant sales man- 
ager for Wooster Borg- 
Warner. Frank J. Opatrny, formerly 


Division of 


assistant sales manager, will manage 
eastern sales for the Parker Seal 
Division. 

The new Linden, N.J. branch of 
Nielsen Hydraulic Equipment, Inc., 
will distribute Parker O-rings. As 
before, the ficm will handle Parker 
tube fittings and hydraulic accumu- 
lators. 


W alla e 


was named as a distributor of accu- 


Tube Division, Chicago. 


mulators. 

Three firms were granted distribu- 
torships for the Crown line of com- 
pressed air preparation units: Met- 


ropolitan Supply Co., Montebello, 


Sigler to manage new 
Alta branch o 





Sigler 


prior 


area, 


Cozard named 
as zone manager 


Appointment of William C. Cozard 


as zone 


Devices, Inc.., 
kerson distributor. 


experience 
Glendale, Calif., and Aeroquip Corp. 
The new office will offer complete 
sales and service help to the Utah 


manager 
U.S. was made by Wilkerson Corp., 
Denver. Cozard is president 6f Air 


ice 

Alta Engineer- 
ing Co. of Denver, 
Colorade has an- 
nounced that Ken- 
neth F. Sigler will 
manage its new 
branch office in 
Salt Lake City. 
Sigler, who has 
been with Alta 
for two years, has 


with Roylyn in 


for southeastern 


Orlando, Fla., a Wil- 


HYDRAULIC UNIT 
SPECIALTIES CO. 
Pumps « Valves ¢ Cylinders 


P. O. Box 257-A « 


Airport Road . Waukesha, Wisc. 








Cal., for the Los Angeles-San Diego 
irea: Western Dynamics, Seattle, 
for the Pacific Northwest: and 
Black & Webster Sales, Inc.. Water- 
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tured to your specifico- 
tions. 
through 10° ©.D. 


Let us .),, 
give you 
a RING 






A 


*“PERMASEAL HYDRAULIC 


PISTON RING, that is. . . 


We are so sure you will approve of the Grover 
Metallic Hydraulic piston ring that we will send 


you a sample without. cost. Look it 


judge for yourself the high quality of the ring. 
Note the unique, leakproof seal which assures 
you of a positive seal and long service life. We're 


proud to say ... “there’s permanency 
seal”. 


ENGINEERING AND 
SIGN 


oe- 
SERVICE AVAIi- 
Rings manvfac- 


Stock sizes: 1%” 


120 N. Broadway, Milwovkee 2, Wisconsin 
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rover 


piston ring co., inc. 












town, Mass., for most of New Eng- 

land. 
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SAVER_ON WEW & SURPLUS HYDRAULICS 


Operates up to 3000 PSI. Has o 
built-in return flow check valve. 
Inlet port 4” AN, outlet 14”"AN. 


Sawant 


Noonan to represent 
Atlas Valve 


J. Noonan has been ap- 


Martin 
pointed a sales representative for 


















NEW PALLEY HYDRAULICS 


Here cre two of ou newly developed line of double 
ection Industrial Hydraulic Cylinders. These cylinders 
are designed to meet the most rigid requirements of 
Industry. All ore heavy duty steel! construction. SAVE! 

Type (A) is o heovy duty, press type cylinder with 
bores of 3", 5°, 6" ond 8" — thrust ronges up te 75 
TONS ot 3000 PSI. 

Type (B) is an internal cop type cylinder with bores 
of 11/2", 2", 2-1/2", 3", 3-1/2" ond 4°". Hos 
thrust range of 2” to 48°". Delivers up to 18,850 Ibs. 
of thrust on 1500 PSI line pressure. 

For COMPLETE LISTING of our tremendous ON- 
THE-SHELF stocks and prices — Send for Cat. H-59. 















Available i 

or Closed Center. 3000 
PS! type available with spring return or 
detents. 2000 PSI type hos spring return 
to neutral. Specify type needed, Both have 
built-in adjustable relief valve. Maximum 





No. HP-30 





over and 


in Perma- 


1500 PSI Hydrovlic HAND PUMP 
Displaces 0.19 GPM at 30 cycles 
per min. Capacity 1.5 cw’ 
in. per cycle. No. HP-3U 


RG 
STRATO POWER 
AYO. PUMP 

Delivers 10 gal. per minute 

ot 1500 RPM ot 3000 PSI. 

Pressure is odjustable from | 

2800to 3800 PSI. A variable 
displacement, piston type. 

Disploces 1.694 cubic in. 9920 
per revolution .ssseeee 5% CO 


flow is 10 GPM. Order either 2000 or 3000 
PS! type. SAVE ct our LOW PRICES! 


DBL. ACTION HYD. CYLINDER 





1500 PSI. Hos 2” bore, 9” stroke, 
7/8” shaft, 14-1/4"" length. 


Approx. Gev't cost ~$75 595 
Cet. No. H-48U — Used 
795 







No. H-48N - NEW 











NOTE: We stock the lorgest ON- THE- 
SHELF stock of Hydraulic Equip. ia 
the World. Stocks include Hydroulic 
Pumps, Velves, Cylinders, Motors, 
Hose and fittings of all kinds. Write 
for Catalog section H-59 ond SAVE! 





Ideal for clutch or throttle control 
when used es a master & slave. Bore 
5/8", stroke 4-1/8", shaft 7/16", 


length 9-5/8". Ports 1/4”" 
tube. NEW. Cat. No. H-60 375 


















2263 E. Vernon Ave: Dept. AH-109 Les Angeles 58, Colif. 





Poy by M.O. of Check. P.O.8 occepted from D&.6 firms roted F2% or ‘better. 1/2 
deposit with C.0.D.s. Prices F.0.B.Los Angeles Wrhse. 
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Atlas Valve Co.. Newark, N.J. 
Noonan will work for the manufac- 
turer of automatic pressure, temper- 
ature, and level controls in the home 
office area. 


Homer assumes 
full time duties 

Albert C. Homer has assumed full 
time duties with the Eastman Manu- 
facturing Co., Manitowoc, Wiscon- 
sin. He was previously Executive Di- 
rector of the Northeast Wisconsin 
Industrial Association, and was a 
staff member of the National Asso- 
ciation of Manufacturers. Homer, a 
director of the company, is now re- 
sponsible for organizational plan- 
ning and development. 


Purolator adds 
sales engineer 

Christian J. 
Porzenheim, re- 
cently appointed 
Purolator Sales 
engineer, will be 
responsible for 
broadening  proc- 
ess applications of 





the company’s in- 
dustrial filters. 
Before his present 


Porzenheim 


appointment, Porzenheim specialized 
in nuclear marine design and appli- 
cation for the Nuclear Energy De- 
partment of the Foster Wheeler 
Corp., N.Y.C. 


Loos is regional 
sales manager 


4 


W. S. Shamban 


& Co. has appoint- 





ed Gus Loos re- 
gional sales mana- 
ger for the Middle 
West and East. 
Prior to joining 
Shamban, Loos 
was nylon product 
Loos manager for the 
Foster Grant Co. 

Recently, Shamban has assigned 
several new factory sales engineers 
throughout the country and estab- 
lished a factory and sales office in 


Floral Park, N.J. 


Republic opens 
West Coast office 

Republic Manufacturing Co. of 
Cleveland, maker of hydraulic valves, 
has opened a West Coast Office, lo- 
cated at 15844 Strathern St., Van 
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Nuys, Cal. Carl Drenske, formerly 
West Coast factory representative, is 
manager, Stewart Cozza is sales 
engineer, and Alan Pinch, service 
engineer. The office covers Arizona, 
California, Nevada, Oregon, Wash- 
ington, and Idaho. The company 
plans to add to the personnel, and 
to locate a sales engineer in San 


Francisco. 


Pneu-Hydro 
expands facilities 

Pneu-Hydro Valve Corp. has com- 
pleted a new building in Cedar 
Knolls, N.J. As part of a general 
expansion program, the new plant 
will enlarge facilities for develop- 
ment and manufacturing of valves 
for extreme pressures and tempera- 
tures. The firm produces compon- 


ents for hydraulic, pneumatic, cyro- 


genic, and special fuel applications 
for the aircraft and missile industry. 


Ruck promoted 
at Dalmo 


William F. Ruck has been named 
manager of engineering services and 
controls in the Dalmo Victor Co. 


Continued on page 176 
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the sizes 
you need 
to save 
space and 
money! 


Never before available! Precision-built 
cylinders, with bore sizes as small as 
14”, do the same work as larger bore 
size cylinders, eliminate costly waste 
space and permit actuation never before 
feasible in confined areas. Reduced 
overall dimensions insure easier, less 
expensive installation. Rated at 5,000 
psi, Oil-Dyne cylinders may be used at 
lower pressures to provide even greater 
savings. 14” to 4” bore sizes; stroke 
lengths to 72”; complete line of mount- 
ings. Write for new cylinder catalog. 


PIONEERING MINIATURIZED HYDRAULIC ACTUATION 


* PUMPS 

¢ CYLINDERS 

* PRESSURE SWITCHES 
+ VALVES 

+ ACCESSORIES 


OIL-DYNE 


INC. 
2115C West Marquette Road, Chicago 36, ill. 





BRIGGS OFFERS YOU -- - - FREE 


a three manual reference library 


@ HYDRAULIC FLUID CIRCUITS 





@ COMPLETE SPECIFICATION CATALOG 





on FUEL, LUBE, INSULATING, COOLANT, COMPRESSED 
AIR/GAS FILTERS. Fully describes sizes, uses and 


methods. 


@ FILTER/SEPARATION of water, oil and solids 





in Marine and Aviation fields. 


ANY ONE of these three informative manuals can save you many hours of 
costly trial and error. Use the coupon. No obligation 


experimentation . . . 


on your part. Check which manual or catalog interests you. It will be sent 
promptly. 





| 

| 

YES! [1 HYDRAULICS MANUAL 

| ) FILTER/SEPARATOR MANUAL 
ln 

| ame 

Company 

| Address 

Nem ee ee ee ee ee ee 


LUBE, FUEL, HYDRAULIC and 
AIR/GAS LINE FILTERS 
FILTER/SE 


AT NO COST send me 


COMPLETE SPECIFICATION CATALOG 


PARATORS 





| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
v 
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Portable Hydraulic 
Power Pumps 
10,000 psi intermittent 
6,000 psi continuous 





No. 797 series 
213 cu in. per min. at 10,000 psi 


extra-hign-spe drive at high 





Applies to a wide range of 

raulic systems Compa t unit 
eservoir, and control valve in 
Simply operate 1, 2-posi- 
yntrol handle with advance and 
positions Available with 4 









rams 


for loupdile-acting 












D rs 213 cu in. of oil per min at 
10, psi with 3 hp a-c motor 

] notor 

No. 797-G-SA Is sa pump powered 





ir-cooled gaso- 













No. 798 series 
28 cuin. per min. 
... at 10,000 psi 








Easily carried, high 
ssure pump Has 
x Sive fast ap 
yach high 
ime, low pres 






automatic 





hange-over to low- 





nde f _~ 
olume, high-pres 

drive. Develops 6,000 psi continu- 
ous pressure, 10,000 psi intermittent 
Choice of integral 2-way or 4-way 
valve. Built-in 115-230 V % hp 
i-c motor. Also available with built-in 
1.7 hp gasoline engine, universal or 
low-voltage motor. Write for illus- 
trated data shects 





sure 













ALSO A SELECTION OF HYDRAULIC HAND 
PUMPS AND VALVES 
1775 Coelumbie Avenue 


== 
<<» 
Rockford, Illinois 
Circle 58 on Time-Saver Card 







GREENLEE TOOL CO. 






176 








Olen l 
Seem lS OF 


INDUSTRY 





engineering division. Ruck, who 
Dalmo’s staff in 1951, 


supervise engineering personnel and 


joined will 
security coordination, plant arrange- 


ments, patent matters, and long- 


range facility planning. 


Huntoon named 
factory manager 
Appointed — fac- 
manager for 
Filter Di- 


Bendix 


tory 


Bendix 





vision, 
Aviation Corp., 
Frederick H. Hun- 
" toon will be in 
charge of all the 
division’s manu- 
Huntoon facturing opera- 
tions. Past presi- 
dent of the Manufacturers Associa- 


tion, Huntoon comes to Bendix from 
Brockway Motor Trucks. 


Was plant manager. 


where he 


New distributors 

The Automatic Switch Company, 
Florham Park, N.J. announced that 
Bitco, Inc., Spokane, Wash. will he 
a stocking distributor of ASCO 


solenoid valves. 


Hoke, Inc., Cresskill, N.J. has an- 
nounced the appointment of Ohio 
Valve and Control, Cleveland, Ohio, 
Hoke 


valves and fluid control products. 


as exclusive distributor for 


Mechanical Air Controls, Inc. has 
appointed Biever Air and Hydraulic 
Equipment Company of Atlanta, Ga., 
to handle sales for the Georgia-Ala- 
bama-Florida territory. The new dis- 
tributor. formed by Al Biever, who 
formerly represented MAC valves in 
Chicago, will also stock and service 
the line. 


An expanding marketing program 
has led to the appointment of 3 new 
firms as Numatics representatives: 
Creole Engineering Co., New Orleans 
and Baton Rouge, covering Louisi- 
ana and southern Mississippi; Hy- 
draquip Corp., Houston and Dallas, 
covering Texas and Oklahoma; and 
John Henry Foster Co., whose St. 
Louis office will take eastern Missouri 

















and southern Illinois, with the Min- 
nesota and western Wisconsin area 


being handled by its Minneapolis 


office. 
Fluid Power and Controls Divi- 
sion, Robert J. Garnick Co., Brook- 


field, Wisconsin, will represent 
Anker-Holth Division, The Wellman 
Engineering Co., Port Huron, Michi- 
gan, in Wisconsin and Upper Michi- 


gan. 


Ray Bobbs Air-Draulics, Inc., 


Portland, Oregon is now distributor 


in Oregon and Washington for 
Rivett, Inc., Boston, Mass., manu- 


facturers of hydraulic valves, cylind- 
ers, and power units. The Bobbs Co. 
represents most of the national com- 
panies in the fluid power field. 


Maximum Working Force 
in Minimum Working 
Space 





Milwaukee 


Air or Hydrauli 
CYLINDERS 


@ No Costly Down 
Time 


@ Quality Construc- 
tion Throughout 

@ Guaranteed Top @ Precision Designed 
Performance -Heavy Duty Service 


@ Conforms to JIC Specifications 


Get all the facts and see how Milwaukee Cylin- 
ders save space and weight . . . Save on original 
cost and save on maintenance. 
Write today for 
Free Bulletins A-100 and H-100. 


Standard Models 
Hydraulic Bore Size 11/2 to 12” 
Air Bore Size 1'/2 to 14" 


Specials built 


fo your specifications 





MILWAUKEE CYLINDER CO. 


& M. Machine Company 


Division of L 
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THE 
MARKET PLACE 








When replying to a box number in the 
Market Place, address your letter to Ap- 
lied Hydraulics & Pneumatics, 812 Huron 
Road, leveland 15, Ohio. Attention: Box 
No 


LINES WANTED 
Manufacturers’ representative for fluid 
power equipment wants product lines 
Midwest territory. Will stock. Writ 
Box 10159, APPLIED HYDRAULICS & 


PNEUMATICS 





SYSTEMS DESIGN ENGINEER 


Excellent opportunity for graduate en- 
gineer with experience in the design 
analysis and development of precision 


hydraulic control devices or systems. To 
join recently established industrial divi- 
sion. The work will be to design and 
apply techniques and concepts of mili- 
tary control devices to industrial ap- 
plications. Emphasis to be on systems 
rather than components Applicants 


should reflect the potential for manage- 
ment responsibility in a medium-sized 
engineer-directed company in suburban 


Buffalo 
MOOG SERVOCONTROLS, INC. 


Proner Airport, East Aurora, New York 





October, 1959 


FUTURE UNLIMITED 


. for hydraulic component distrib- 
utor or manufacturers’ representative | 
in protected territories with liberal 
commission arrangement. 

Well known expanding hydraulic fit- 
ting firm seeks representation in Cali- 
fornia, Texas, Indiana, South Eastern, | 
South Central, and Plain States. 

Would like existing distributor han- | 
dling related non-conflicting hydraulic 
line or aggressive manufacturers’ rep- 
resentative just entering hydraulic 
field. 

In reply, please give sales background, 
related lines handled and brief history 
of organization with sales program 
now in operation for area covered. 
For a new entry in the field, please | 
send a resume including references. | 
Our future is big, yours can be too | 








Write to Box 10259, APPLIED HYDRAU- \ Zs Z 
LICS & PNEUMATICS. \ , 


Classified Advertising Rates: 
Cost of Position Wanted ad is $10.00 
for the first inch, each additional line 
90 cents. Cost of all other classified 
ads is $20.00 for the first inch and 
$15.00 for each additional inch or 
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UNRAY 
AIR HOSE 


Non-Collapsible under 
vacuum 


Resistant to oils and greases 
Resists abrasion 


Resists corrosive 
atmospheres 


Rated to 125 psi 
operating pressure 


© You can’t buy better air 
hose at any price 


Call or 
write today 
for literature 
and prices 





PRODUCTS, INC. 
~ 12402 CROSSBURN AVE. 
CLEVELAND 35, OHIO 
Phone: WI 1-0680 


_~ 


fraction thereof. Rates for Display S&S 
Ads in this section will be sent on PLASTIC EXTRUDED SHAPES, PROFILES & 
TUBINGS — PROTECTIVE COATINGS — 


equest 
a PLASTISOLS, SPECIAL MILLED COMPOUNDS 


PACIFIC 


in Southern California needs 


missile /aircraft 
valve design 
engineers 


Bendix-Pacific Offers You Career 
Positions in Southern California — WE NEED: 


Electro-hydraulic high performance servo valve 
development engineers with 4-6 years experience 
and a B.S.M.E. degree. 

. General hydraulic valve designers with 2 to 4 
years experience and a B.S.M.E. degree. 
Pneumatic valve and servo designers with 2 to 4 
years experience and a B.S.M.E. degree. 


PLEASE SEND RESUME TO W. C. WALKER 
ENGINEERING EMPLOYMENT MANAGER 





“ Goncix”-Pacibie 


DIVISION OF BENDIX AVIATION CORPORATION 





11626 SHERMAN WAY, NORTH HOLLYWOOD, CALIFORNIA 


Other High-Level Engineering Positions Available. 
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PLANT AIR 


Moisture Chief Cause of Trouble... 
Every company today is looking for ways 


to offset the increased costs of labor, 
material, equipment and services. At a 
gasoline station you expect “Free Air”, 


but in industry it is a major expense. 
Perhaps in your own plant, for an invest- 
minor compressed air 
significant savings are 


ment in a tew 
alterations, 
possible. 

Water, sludge, rust, oil and dirt in com- 
pressed air systems are prime causes of 
maintenance and production down-time. 
Water vapor condensing in air lines tends 
to corrode the piping. Also, water presem 
in the piping may freeze during winter, 
causing serious reduction of compressed 
air supply Such restrictions are often 
difficult to locate and thaw. This same line 
moisture may emulsify lube oil destroying 
its lubricating value and the resultant 
mixture has high fouling characteristics. 
Frequently, ice will form within the tool 
itself since expanding air cools the mois- 
ture . tool efficiency will be seriously 
affected. 


system 


Some of the Other Problems Created 
By Wet Compressed Air... 


Wet compressed air is not only a construc- 
tion and production tool problem. Faulty 
jobs, contaminated chemical and 
products can often be traced to 
moisture laden compressed air. Water- 
hammer, unequal pipeline thermal 
expansion and line leaks also result from 
collected moisture. In addition, air lost 
through traps, and in blow-down of com- 
pressed air lines provide no useful work 
represent a sizeable power loss. 


paint 
food 


You Can Lick Compressed Air 
Moisture Problem. . 


All of these hidden costs can be virtually 
eliminated by the installation of an Adams 
Aftercooler and Cyclone Separator 
between the compressor and receiver 
tank. By cooling discharge air to within 
10° F. of cooling water temperature — 
guaranteed with Adams standard After- 
coolers — the moisture can be removed 
at the separator. Pressure loss is less than 
one-half pound on these units including 
the separator. In severe cases, moisture 
removal of over 90 per cent can be 
obtained by cooling the air with Adams 
2° Aftercooler to within 2° F. of water 
temperature. 


Air Filter for Final Protection at 
Point of Use... 


As an added safeguard for expensive tools 
and equipment, an Adams Poro-Stone Air 
Filter should be installed just before the 
air is used. These filters remove all solid 
material picked up by the air stream. 
With an Adams Aftercooler, Cyclone 
Separator and Air Filters clean, dry, 
trouble-free air is supplied to your pro- 
duction tools. You get continuous service 
with minimum maintenance. 

For further information on how the com- 
plete line of Adams air equipment can 
solve your compressed air problems, write 
today for your free copy of Bulletin No. 
712 on Aftercoolers and Bulletin No. 117 
on Poro-Stone Air Filters from the R. P. 
Adams Company, Inc., 249 East Park 
Drive, Buffalo 17, New York. 
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Wagner now offers 


AIR 
J POWERED 
A BRAKING 
SYSTEMS 


for industry 










Now you can get air powered braking systems with the 
same dependable heavy duty brakes that Wagner has 
built for years for hydraulically operated overhead crane 
brakes. These systems offer unusual flexibility of applica- 
tion, since any number of brakes and control points may 
be used at any reasonable distance from each other. 
Wagner application engineers can supply expert help in 
applying air power components for your specifications. 
Call your nearby Wagner branch. ei 


Wagner Electric Corporation 


6387 PLYMOUTH AVE. + ST.LOUIS 14, MISSOURI 





NORTHERN NITRALLOY PUMPS 


Lube oil, seal oil and fuel oil pumps 
for compressors and engines 


Complete range in pump sizes from ‘4 GPM to 146 GPM. Pressures 
to 2000 PSI. Proven in thousands of installations and backed by 50 
years of engineering and production experience, Northern Steel Block 
Nitralloy Rotary Gear Pumps are unexcelled for precision manufac- 
ture, accurate assembly and dependable, long life operation. Write 
for free catalog and engineering data. 


NORTHERN ORDNANCE, INCORPORATED 
Subsidiary 
NORTHERN PUMP COMPANY 
MINNEAPOLIS 21, MINN 
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_.. for more information on new products, 
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the item number. 
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ASWVO makes 
Solenoid Valve selection simple 


Comprehensive Design Engineering Data Now Available 
Keys Proper Solenoid Valve to Application 


Specifically designed to make the selection of solenoid valves simple, 
the ASCO Valve Catalog gives you the most comprehensive engineer- 
ing data available to aid you in your solenoid valve selection. 

Here are 114 pages of up-to-date valve information. These pages 
incorporate detailed engineering sections. Finding the proper valve 
for your particular application is made easy by a simple master index 
which leads you to a separator where you will find all the valves of 
the type you require. Each separator has a more detailed index which 
will enable you to turn right to the valve bulletin needed to meet 
your particular requirements. 
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You may order the complete catalog or individual sec- Any of these important engineering reference 
tions or bulletins. You will find easy to use return reply aids may be obtained by writing Automatic 
cards in each catalog for ordering additional literature. Switch Company — on company letterhead 
Also available is the Electromagnetic Control Master only please. 

Catalog 57-S or any one of the six sectional Catalogs 

covering Automatic Transfer Switches, Remote Control 


. 
Switches, Contactors, Relays, Solenoids or Electric Automatic Switch C 
Plant Controls. u omd ] l 0. 
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